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Preface

Human biology is a diverse and multidisciplinary field that
includes or borrows from anthropology, anatomy, auxology, evolu-
tionary biology, genetics, geology, physiology, and zoology. In our
studies of human biology we found that medical or general biology
dictionaries often did not define many terms used in non-clinical
human biology. This was especially true of the core terms used in
physical anthropology and primatology. We have attempted to
bridge that gap with this work.

This compilation is intended to define and elaborate on the more
important terms used in human biology and evolution. For readers
with little background in these subjects, it identifies and provides
definitions of core terms most frequently used in these areas. In
addition, we have attempted to define, and occasionally annotate or
expand on, subjects of interest to advanced students and profes-
sionals, such as fossil specimens, paleontological sites, and primate
genera.

Rationalization of entries
Terms: individual entries were selected by compiling lists of terms
from glossaries and indices found in major textbooks and best-sell-
ing or classic works on relevant subjects. Approximately 30000
terms were ranked with respect to ubiquity; the least frequent
terms were then culled to leave a manageable body of about 13 000
terms. Occasionally, a neologism (e.g. genomics) was included when
it was deemed that such terms would be useful in the future.

The 1000 most common terms are preceded in this dictionary by
the symbol +. We hope that students will find these pointers useful.

Similarly, short biographies were included for individuals that
have been most frequently mentioned in introductory textbooks.
The editors apologize for any inadvertent omissions, and would
appreciate suggestions in this area.

Please send comments, corrections and/or additions to
Imai@csulb.edu or youngowl@csulb.edu.

Note that all terms apply to the human species by default, unless
a primate is specifically mentioned.

vii



Preface

Cross-referencing
Bold terms in the body of a definition refer to an entry elsewhere in
the dictionary. In the following entry, for example,

t matriline: pertaining to the lineal descent of anything passed
from a mother to her offspring, such as access to territory or other
resource, social status within a dominance system, or specific
genes that display a pattern of maternal inheritance such as
those contained in mitochondrial DNA; matrilineal. Aka uterine
descent, matrilinear inheritance. See hologyny. Cf. patriline and
holandry.

the reader is referred to the entries maternal inheritance, mitochondrial
DNA and hologyny for related or supplementary material, and to the
terms patriline and holandry for contrasting material.

A note on taxonomy

The fundamental unit of taxonomy is the species. The species name
is always accompanied by its genus (although the genus may be
abbreviated). These two terms form a binomen. The binomen is
often followed by the authority when first presented in a publica-
tion. The authority is the name(s) of the author(s) who first
described the species. That authority will forever follow the species
name, even though the genus may change. For example, the origi-
nal common description of the chimpanzee was by J. F.
Blumenbach:

Simia troglodytes Blumenbach, 1775

Later a new genus name was accepted and a new authority for the
genus was established, Pan Oken, 1816. However, the species name
for the common chimpanzee remained the same. The original
authority is retained, but is now enclosed by parentheses, thereby
noting that there has been a change in the genus name. Thus,

Pan troglodytes (Blumenbach, 1775)

To be valid, a proposed taxonomic name for a living species must
be examined and approved by a board of the International
Commission on Zoological Nomenclature (ICZN). In the case of
fossil species, the use of the species name in a subsequent publica-
tion by another author(s) validates a new species’ name.

Appendixes 1and 2 provide taxonomies of living and extinct pri-
mates. These are not formal taxonomies, but are intended to pro-
vide the reader with lists of species’ names that have been used
consistently in the literature, although not all are universally
accepted.
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Word roots

a-: not, without, negating
ab-: away from
abdom(in)-: abdomen, belly
-able: capable (of)

ac-: to, toward

acet(0)-: vinegar

acid-: sour, bitter, sharp
acous-: hearing

acro-: tip; top; height
act-: do, drive, act
acti(no)-: radius

acu-: needle; sharp

ad-: to, towards
aden(o)-: gland

adip(o)-: fat

aer-: air, atmosphere; gas
aesthe-: perceive, feel
af-: to, toward

-agogue: away, leading
agglutin: glue together
-agra: acute pain

alb-: pale, white

alg-: pain

-alis: of, belonging to
all(o)-: other, different
alve(ol)-: socket, channel
ambi-: both; surround
amph-: both, two
amyl(o)-: starch

an-: up; back; not
ancyl(o)-: crooked, bent
andr(o)-: man, male
ang-: vessel

ankyl(o)-: bent; fusion
ante-: before
anthrop(o)-: human, Man
anti-: against, opposite
antr(o)-: cavern

-anus: belonging to
ap(ic)-: toward; tip
-aph(e)-: touch

apo-: derived from
append(ic)-: attach

aqua-: water

arachn-: spider

arch-: first; origin; ancient

-aris: pertaining to

arteri(o)-: artery; wind pipe

arthr(o)-: joint

arti-, art-: art

artic(ul)(o)-: joint

as-: to, toward

-asia: pathological state

-asis: condition, state (of)

at-: to, toward

-atus: provided with

audi-: hearing

aur-: ear; gold

austr-: south, southern

aut(o)-: self

aux-: grow, enlarge

axo-: axis; axle

axill-: armpit

ba-: walk, stand

bacill-: rod, little stick, wand

bacteri(o)-: staff, cane

ball(o)-: throw

bar-: heavy; pressure

bas-: base, foundation

bi-: two, twice; between

bili-: bile; anger

(-)bio(-): life, living

biocenos-: compound prefix refer-
ring to living organisms in a
shared environment (is com-
posed of two stems)

(-)blast(o)(-): bud, embryo

blep(o)-: looking, seeing

blephar-: eyelash

bol(o)-: throw

brachi(o)-: arm

brachy-: short

brad-: slow

brom(o)-: stench; oats; food

bronch-: windpipe

bryo-: be full of life; moss

xi

bucc-: cheek

cac-: bad, ill

calcan(e)-: heel

calc(i)-: heel; limestone; lime
calor(i)-: heat

canc-: crab; ulcer; cancer
capit-: head

caps-: container, box

carb-: coal, charcoal

carcin-: crab; ulcer; cancer
card-: heart

cary(o)-: nut; kernel; nucleus
cat-: down, lower; against
caud-: tail

cav-: hollow

cec-: blind

celo-, -cele: tumor; cavity
cell-: small room; granary
cen(o)-: common; empty; new
(-)cent(e)(-): puncture, prick
centi-: hundred; hundredth
centr-: point, center
(-)cephal(-): head

cept-: take, receive

cer-: wax

cera-: horn

cereb-: brain

cervi-: neck

chamae-: dwarflike; low
chancr-: crab; cancer
cheil(o)-: lip; edge; claw
cheir(o)-, chir(o)-: hand
chiasm-: cross-shaped
chlor(o)-: green

chol-: bile; anger
chondr(o)-: cartilage; grain
chord-: string, cord, gut
chori-: membrane; skin
chrom-, chromat(o)-: color
chron-: time

chy-: pour; juice

-cid(e), -cidal: cut, kill
cili(o)-: eyelid; eyelash; hairlike



Word roots

cine-: movement di(a)-: through, completely flav-: yellow

cingul-: girdle; belt didym(a)-: twin; double; testis -flect-, (-)flex-: bend, divert
-cipient: receive, receptor digit-: finger, toe flu-: flow

circum-: about, around dipl-: double, twice, twin for-: door, opening
(-)cis(-): near side of dis-: reversal; separation fore-: before

clad-: branch, offshoot disc-: plate, disk -form: shape, resembling
(-)clas(-): break, fragmented dist-: distant fract-: break

cleav-: divide dolicho-: long front(o)-: forehead, front
clin(o)-: bend, incline, slope -donto-: tooth -fug: flee, avoid; banish
clu-: shut, close dors(o)-: back funct-: perform, serve
co-: with, together drom-: running; race course fund-: pour; alkaline
cocc-: berry, grainlike -ducent: lead, conduct furc-: fork

(-)coel(-): swelling, cavity duc(t)-: lead, conduct; carry fus-: pour; spindle

-coid: like dur-: hard gala-: milk

col-: with, together dyn-: power gam-: marriage

colo(n): colon, limb dys-: bad; ill; difficult; enter gangli-: swelling, knot
colp(o)-: hollow; womb e-: from, without, other than gast-: stomach

com-, con-: with, together ec-: out, outside gelat-: freeze, congeal
contra-: against, opposite (-)ech(-): have, hold, be gemin-: twin, double; coupled
copr(o)-: feces, dung eco-: house, dwelling gen(o)-, -gen: originate; race
cor-: with, together ecto-: out, outside, external -gene, -genic, -geny: origin
corn-: animal horn; hard -ectomy: surgical removal geo-: earth

coron-: Crown; Crow ede-: swelling; genitals germ-: bud; seed

corp-: body electr-: amber; electricity gera-: old age

cort-: bark, rind -ellus: diminutive; small gest-: bear, carry

cost(a)-: rib (-)em(-): in; within; blood giga-: giant

crani-, -cranic: skull; helmet -emia: state of the blood gland-: acorn

cre-: meat, flesh en-: in, within glen(o)-: pit, socket
-cresc: growth, increase encephal(o)-: brain -gli: glue

cret-: chalk; separate; grow end(o)-: inside, within gloss-: tongue

crin(o)-: separate off; secrete -ens: belonging to (a locality) glott-: tongue; language
cross(o)-: at right angles enter(o)-: intestine gluc-: sweetness

crur(a)-: shin, leg ep(i)-: upon, beside, above glutin-: glue

crux-: at right angles; cross equi-: equal to; horse glyc-: sweet

cry(o)-, crym(o)-: cold, frost erg(o)-: work, deed (-)gnath(-): jaw

crypt(o)-: hidden, concealed erythr(o)-: red gnos-: know; knowledge
cult-: tend, plow; worship eso-: inside, within, inward, gon-: produce; seed; angle
cune(i)-: wedge esth-: perceive; clothe; eat -gony: seed; offspring
cusp-: point, apex ethm-: sieve grad-: walk; slope

cut-: skin, surface eu-: well, good, normal, easily gram-: grass

cyan-: blue ex(o)-: outside, outward -gramm: scratch, write
cycl(o)-: circle, cycle extra-: outside of, beyond gran-: grain, seed
cyst(o)-: sac, bladder, faci-: face (-)graph-: write, record
cyt(o)-, -cyte: cell -facient: making, causing grav-: heavy; pregnancy
dacry-: tear -fact-: make gymn-: naked, exposed
dactyl(o)-: finger, toe fasci-: band; bundle gyn-: woman, female
de-: down, lack of, from, out febr(i)-: fever; boil gyr-: ring, circle

dec(a)-: ten -fect-: make haem-: blood

demi-: half or lesser -ferent: bear, carry halo-: salt; breathe
dendr(o)-: tree, treelike ferr(o)-: iron hapl(o)-,: simple, single
dent-: tooth fibr-: fiber hapt(o)-: touch; fasten
derm-: skin fil-: thread hect(o)-: hundred

desm-: band, ligament fili-: son, daughter helco-: sore, ulcer; suck
dext-: to the right fiss-: split, cleft helic(o)-: spiral

di-: twice, two, double flagell-: whip helio-: sun

xii



hem-: blood

hemi-: half

hen(o)-: one; year

hepa-: liver

hept(a)-: seven

hered-: heir; inherit
heter(o)-: other, different
hex(a)-: six

hidro-: sweat

hist(o)-: tissue, web

hod(o)-: road, path

hol(o)-: whole, entire
homeo-: same; constant
horm-: impetus, impulse
hyal(o)-: glasslike

hydat-, hydr-: water
hygr(o)-: wet; moist

hyl-: wood; matter

hyper-: above, beyond
hyp(o)-: under, below
hypn(o)-: sleep; hypnosis
hyps-: high

hyster(o)-: uterus; lower; latter
-ia: state, condition

iatr-: physician; medicine
-id: form, shape; condition
idi-: small; peculiar to

il-: not; without; in

ile(o)-: intestine; twist; roll
ilia-: flank, loin

im-: in, within; not
immun-: safe, free, exempt
in-: in, within; not

infra-: beneath, below
insul(a)-: island

inter-: between

intr(a)-: inside, within, during
-inus: like

-ion: go, enter; small

ir-: in, within; not

iri-: rainbow; iris (of the eye)
isch(o)-: suppress

ischi-: hip

-iscus: less than or smaller
-ism: belief; process; state of
iso-: equal, same, uniform
-itis: inflammation

jact-; ject-: throw

jejun(o)-: empty; hungry; dry
jug(o)-, junct-: yoke; join
juxta-: near, beside

kary(o)-: nucleus, nut, kernel
kerat(o)-: horn

kilo-: thousand

kine-: movement; moveable

labi-: lip

lacr-: tears

lact-: milk

lal-: speech

lapar(o)-: loin, flank; abdomen
laryng-: windpipe; gullet
lat(i)-: wide

later: to the side

lent-: thick, slow

lepi-: scale, flake

leps-: take, sieze

lept-: slender

leuc(o)-, leuk(o): white
lien-: spleen

liga-: tie, bind

limn-: swamp, marsh; lake
lingu(a)-: tongue

lip(o)-: fat; leave; lack
lith-: stone, calculus

loc-: place

log(o)-: discourse, words
-logy: study of

lumb-: loin; lower back
lut-: yellow; mud

Iy(o)-: dissolved; loose
lymph-: water; nymph
-lys: dissolve; loose; solution
macr(o)-: long; large

mal-: bad, abnormals; ill
malac-: soft

mamm-: teat; breast
man(u)-: hand

mani-: mental aberration
mast(o)-: breast; nipple
medi-: middle

mega-: great, large
mel(o)-: limb, member; cheeks
melan(o)-: black; dark
men(o)-: month

menin-: membrane
ment-: mind, chin

mer-: part

mes(o)-: middle, intermediate
met-: after; beyond; change
(-)metr-: measure; uterus
micr(o)-: small

mid-: middle

mill-: one thousand
miss(i)-: send

mito-: thread

-mittent: sending

mnem-: remember

mon-: one, single
(-)morph(-): form, shape

mot-: move

xiii

Word roots

mu-: change

multi: many, much, several
my(o)-: muscle; mouse

myc-: fungus, fungal

myel-: marrow; spinal cord
myx-: mucus, slime

narc-: numbness, stupor
nas-: nose

ne(o0)-: new, recent, immature
necr(o)-: death; dead

nephr-: kidney

neur-: nerve; cord

nod-: knot

non-: not; nine

nos(o)-: disease

noth(o)-: spurious; a mongrel
noto-: back

nuc(le)-: nut, kernal; nucleus
nutri-: nourish, nourishing
nyc-: night

ob-, oc-: inversely, against
ocul-: eye

-od-, -ode: road, pathway
odont(o)-: tooth, toothlike
-odyn: pain, distress

-oid: form; resembling

-ol: oil; alcohol

ole-: oil; olive

olecran(o)-: elbow

olig(o)-: few, small, deficient
-(o)logy: discourse or study
-oma: tumor

omni-: all, everywhere
omphal-: umbilicus, navel
onc(o)-: mass, tumor, swelling
onych(o)-: claw, nail

00-: egg, ovum
ophthalm(o)-: eye

opt-: see, vision, sight

or-: mouth

orbi-: circle

orchi-: testis, testicle
organ(o)-: instrument; organ
orth-: straight, normal, exact
-ory: pertaining to; effect of
-os, -osus: full of; prone to
0ss-, ost-: bone

ot-: ear

ov-: egg

oxy-: sharp, quick, sour; acid
pach(y)-: thick

pagi(o)-: fix, make fast
pale(o)-: old, ancient

pan-: all; general, global
par(a)-: beside, parallel



Word roots

-parous: producing; birthing
partum-: bear, give birth to
path(o)-, -pathy: disease
pec-: fix, make fast; comb
ped(o)-, pedi-: child; foot; soil
pell-: skin

-pellent: drive

pelv-: basin, bowel

pen(e)-: need, lack; almost
pend-: hang down

-penia: deficiency

pent(a)-: five

pep-: digest; cook

per-: through, completely
peri-: around, surrounding
pet-: seek, tend toward
petr-: rock, stone

pex-, -pexy: fix, make fast
pha-: say, speak

phac-, phak-: lentil; lens
phag-: eat, swallow
-phagous: eating, feeding on
phan-: show; appear
pharm(ac)-: drug; toxin
pharyn-: throat, pharynx
phen-: show, be seen

pher-, phor-: bear, carry
(-)phil(-): like, love, affinity for
phleb(o)-: vein, blood vessel
phleg-, phlog-: burn, inflame
(-)phob(-): fear, dread
phon-: sound

phor-: show; carry, move
phot(o)-, phos-: light
phragm, phrax-: fence, wall
phren-: mind; heart

phthi-: decay, waste away
phy-: beget, bring forth
phyc-: seaweed

phyl-: race, tribe, kind
phyla-: guard

phyll(o)-, -phyll: leaf

phys-: blow, inflate; nature
pico-: one trillionth

pil(i)-: hair

-pithecus: simian; ape
pituit-: phlegm

placent-: flat cake; placenta
plas-: form; mold; shape
plasm-, -plast: mold, form
plat-: broad, flat

(-)pleg(-): blow, stroke
pleo-: more

plesi(o)-: near

pletho-: fill

pleur-: rib, side

plex-: strike; network; plait
plic(o)-: fold

plio-: more

(-)pne(-): breathe; lungs; air
pod(o)-: foot

(-)poie(-): make, produce
poikilo-: variable, various
pol(i)-: axis of a sphere
poly-: many, much

pont(i)-: bridge

por-: passage; stone; pore
posit-: put, place

post-: behind in time or place
pre-: before in time or place
press-: stress, strain

prim-: first

pro(s)-: before in time or place
proct(o)-: anal or rectal region
prosop(o)-: face

proto-: first, earliest form of
pseud(o)-: false

psych-: soul, mind; thought
psychr(o)-: cold

pto-: fall

pub(er)-: adult

pulmo(no)-: lung

puls-: drive; stroke; beat
punct(i)-: prick, pierce
pur(i)-: pus

py-: pus

pyel(o)-: trough; basin
pyl(o)-: door, orifice

pyx(i)-: fire, heat, fever
quadr-: four, fourth, fourfold
quasi-: almost; nearly; like
quin-, quinque-: five, fifth
rachi-: spine

radi-: rays; radius; spoke
re-: back; again

rect-: straight

ren-: kidney

ret-: net

retr(o)-: backwards, behind
rhag-: break, burst, cracked
(-)rhaph(-): suture, seam
rhe(o)-: flowing, current
rhexi-: break, burst, rupture
(-)rhin(o)(-): nose

rhiz(o)-: root

rota-: wheel

-rrhage, -rrhea: flow

rube-, rubi-, rubr-: red
saggit: arrow

salpin-: trumpet; tube

xiv

sangui-: blood

sarc-: flesh

schist(o)-: split, cleft
schiz(o)-: split, cleft, divide
scler(o)-: hard

scop-, -scope, -scopy: look at
(-)sect(-): cut, cutting

semi-: half, partly

sens(i)-: perceive, feel

sep-: rot, decay; infect

sept-: seven; fence

ser-: whey, watery substance
serrate-: saw-edged

sex(a)-: six

sial-: saliva

simi: ape

sinu-: hollow, fold

-sis: process, action

sit-: food; place, location
solut-, -solv-: loose, dissolve
soma-, -some: body

spas-: draw, pull

spectr-: presence; apparition
sperg-: scatter

sperm-: seed

sphen-: wedge

spher-: ball, globe, round
sphin-: draw tight, constrict
sphygm(o)-: pulse

spin(i)-: thorn

spir(o)-: breathe; coil
splanchn-: viscera

splen-: patch

spor-: seed, spore

squam-: scale

sta-: make stand, stop

stal-: send

staphyl(o)-: cluster of grapes
stea-: fat

sten(o0)-: narrow, constricted
ster-: solid; three dimensional
sterc-: feces, dung

sthen-: strength

stol-: send

stomat-: mouth, orifice
-stomy: surgical opening
streph(o)-: twist

strict-: draw tight, compress
-stringent: draw tight
stroph-: twist; cord

struct-: pile up (against), build
sub-, suf-, sup-: under, below
super-, supra-: above, beyond
sutur-: sew; stitch; seam
sy(l)-, sym-, syn-: join, together



ta-: stretch, put under tension
tac-: order, arrange

tach-: swift, rapid, speed
tact(i)-: touch

tapein(o)-: flat; low

taph-: grave, burial

tax-, -taxis: order, arrange
tect-, teg-: cover, roof
tele(o)-: at a distance; end
tempor-: time, timely; temple
ten-: hold; stretched

ter-: thrice, three

test-: shell; oyster

tetr-: four

thec-: repository, case, sheath
thel(i)-: nipple

the(o)-: put, place; god
therap-: treatment; serve
therm(o)-: heat; summer
thero-: wild animal; wolf
thi-: sulphur

thora(co)-: chest

thromb(o)-: clot

thym(o)-: soul, emotions
thyr(eo)-: shield

tme-: cut

toc(o)-: childbirth
(-)tom(-): cut, slice; layer
ton(o)-: stretch; tone
top(o)-: place, position
tors-: twist

toxic-: poison

trache-: windpipe
trachel(o)-: neck

tract-: draw, drag

trans-: across, over
trauma(to)-: wound

tri-: three, third
trich(o)-: hair

trips(i)-: rub

triplo-: three; triad
(-)trop(-): turn, change, rotate
(-)troph(-): food, nourishment
tuber(i)-: swelling, node
tych-: chance

typ-, -type: type; image

XV

Word roots

typh(o)-: fog, stupor
typhl(o)-: blindness

ultr-: beyond, excess

un-: not; one

ur(o)-, uron(o)-: urine; tail
-uria: diving bird; urine
vacc(i)-: cow

vagin(o)-: sheath

vas-: vessel, duct

verm(i)-: worm

vers, verti-: turn

vesic(o)-: bladder; blister
viscer-: organ

vit(al)-: life

vor-, -vore: eating, feeding
vuls-: pull, twitch
xanth(o)-: yellow, blond
xen-, -xene: alien; strange
xer(o)-: dry

-yl-: matter, substance
Z0-, -Z0ic, -zoite: animal
zyg(o)-: yoke, union
zym(o)-, -zyme: fermentation



Abbreviations

1°, 2°, etc.
3-D
ACLU
aka
AMH
Ar/Ar
BCE

BP

bp

by

bya
CDC

CE

cf.

DOE
esp.

FBI
IgM, etc.
IQ

K/T

ky

kya

my
mya

SI

TL
U/Th
U-series

primary, secondary, etc.
three-dimensional

American Civil Liberties Union

also known as

anatomically modern human
argon-argon dating technique
Before Common Era

(vears) before present

base pair(s)

billions of years

billions of years ago

US Centers for Disease Control and Prevention
Common Era

compare

US Department of Energy
especially

Federal Bureau of Investigation
immunoglobulin M, etc.
Intelligence Quotient
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A. n dates: see Oakley’s dating series in box below.

AAA: abbreviation for several societies of interest to
human evolutionary biologists, including the
American Anthropological Association and the
American Anatomical Association.

Abdur Reef

A antigen: epitope that specifies the A in the ABO
blood group. It consists of four precursor sugars
attached to glycoproteins of the cell membrane,
aka H substance, plus a specific fifth terminal sugar,
N-acetylgalactosamine, that is attached by an enzyme.

Oakley’s absolute dating series

biostratigraphy.

(Cf. R.n dates)

A.1 date: highest of Oakley’s hierarchical levels of absolute dating, the direct dating of a specimen,
e.g. by measuring the radiocarbon activity of a bone itself.

A.2 date: one of Oakley’s hierarchical levels of absolute dating, dating derived from direct determination
by physical measurement of the age of the sediments containing the fossil specimen.

A.3 date: one of Oakley’s hierarchical levels of absolute dating, the correlation of a fossil-bearing
horizon with another deposit whose age has been determined directly by A.1 or A.2 methods. See

A.4 date: lowest of Oakley’s hierarchical levels of absolute dating, estimating an absolute age on the basis
of some theoretical consideration, such as matching climatic fluctuations observed in strata with astro-
nomically derived curves of effective solar radiation, or matching terrestrial glacial and interglacial
episodes with the known marine paleotemperature or oxygen isotope stage.

This enzyme differs from its homologue that attaches
the B-specific sugar by one amino acid substitution.
See B antigen and O null allele.

AAFS: see American Academy of Forensic
Scientists.
AAPA: see American Association of Physical

Anthropologists.

abaxial: on the opposite side of, or facing away from,
the axis of a structure or an organism.

Abbeville: archaeological site found in 1830 in the
French Valley of the Somme, possibly dated to the
first interglacial (= Pleistocene deposits) described
by Boucher de Perthes in 1847; one of the first his-
torical cases of artifacts of arguable antiquity; used
as proof of the existence of early humans contrary to
the story contained in Genesis. Through the early
twentieth century the term Abbevillian was applied
globally to the most ancient tool deposits; Oakley
lumped both Oldowan choppers and Acheulean
choppers under this term. Aka Port du Bois,
Menchecourt-les-Abbeville.

Abbevillian tool tradition: term that refers to pre-
Acheulean stone-tool assemblages found in Europe;
among the artifacts are crude bifacial tools con-
structed with a hammerstone rather than a softer
striking instrument (as in Acheulean). Aka Chellean.
See Oldowan.

abdomen: portion of the body between the thorax and
the pelvis.

abdominal cavity: space within the body between the
respiratory diaphragm and the pelvic inlet in which
the abdominal viscera are contained; abdomen.
Cf. coelom.

abdominal circumference: anthropometric meas-
urement; distance around the torso measured with
a tape measure placed at the level of the greatest
anterior extension of the abdomen in the horizon-
tal plane, normally the umbilicus, passed horizon-
tally around the body. The measurement is taken
after a normal expiration. Used for various body
indices pertaining to adipose distribution. Cf. waist
circumference.

abdominal skinfold: anthropometric measurement;
skinfold measured about 3 cm lateral to the umbil-
icus. Used in combination with other skinfold
measurements to estimate body composition. See
skinfold thickness.

abductor: muscle or muscle group that moves a body
partaway from the mid-line; aka levator. Cf. adductor.

abductor pollicis brevis: intrinsic muscle of the
hand; it originates from the scaphoid and trapezium
and inserts into the lateral surface of metacarpal I. Its
action is to abduct the thumb; one of the thenar
group of muscles. Cf. adductor pollicis.

abductor pollicis longus: muscle that acts on the
hand; it originates from the posterior surface of the
radius and ulna and inserts into the base of
metacarpal I. Its action is to abduct and extend the
thumb.

Abdur Reef: archacological site near Abdur along the
Bari Coast in Eritrea on the coast of the Red Sea,
dating to 125kya (U/Th). The elevated reef contains
artifacts including bifacial hand-axes, blade tools
and sharpened obsidian flakes found among
shellfish remains and animals bones deposited on an
uplifted reef system. Aka Abdur Limestone Site.



abris

aberrant: 1. a departure from the norm; an anomaly or
aberration. 2. in genetics, an individual phenotype
that exhibits atypical characteristics due to the
influence of the environment rather than from
genetic factors.

ABH blood group (ABH): a polymorphism found in
many organisms and determined by the presence or
absence of A, B, and/or H antigens found on cell
membranes such as erythrocytes. In humans, this
system has been modified and is named the ABO
blood group.

abiotrophy: 1. general term denoting degenerative
changes of tissue due to genetic causes. 2. deterior-
ation of the body.

abnormal: 1. not normal. 2. departing from the usual
structure, position, or condition. Abnormality.

abnormal hemoglobins: any of the hemoglobin
alleles other than hemoglobin A; most are causes of
hemoglobinopathies, such as sickle cell anemia
and thalassemia.

¥ ABO blood group: polymorphism based on the
presence or absence of two antigens (I and I®) found
on the cell membrane of erythrocytes (red blood
cells); the antigens are also found on other cells. The
‘0’ factor is an absent or ‘null’ allele, not an antigen.
See H substance.

ABO disease association: any abnormal condition
correlated with an allele or genotype of the ABO
blood group. A number of diseases are associated
with the presence of each of the A, B and O alleles in
the ABO blood group; among the more prominent
are salivary gland tumors (type A), ulcers (type O),
and certain infant diarrheas (types A and B).

ABO hemolytic disease of the newborn (HDN):
destruction of the erythrocytes of a fetus; a mal-
adaptive condition roughly twice as common as the
Rhesus incompatibility form of HDN, but almost
always clinically milder in its manifestation. Caused
by some of the smaller anti-A or anti-B antibodies in
a mother’s immune system penetrating the placen-
tal membranes.

ABO incompatibility: lowered probability of concep-
tion owing to the genotypes in the ABO blood group
possessed by potential parents. In populations that
maintain all three alleles, it has been suggested
that type O mothers produce fewer offspring than
expected when the fathers are either type A or type B;
this may be due to the presence of either antibodies
in the mother’s vaginal secretions (that could agglu-
tinate sperm), or certain smaller classes of maternal
anti-A and anti-B antibodies that could pass through
the placenta and affect the development of the fetus.

aboriginal: indigenous; native to; original biological
species or populations inhabiting a particular geo-
graphical region, particularly referring to groups

antecedent to later colonizers. In reference to humans,
this term has been applied most often to the original
inhabitants of Australia; aborigine. Cf. indigenous,
autochthonous.

abortion: 1. arrest of a process or disease before com-
pletion. 2. interruption of pregnancy before the fetus
has attained a stage of viability, usually before the
24th gestational week. There are two classes: an
induced abortion is the termination of a pregnancy,
often for medical reasons, by means other than those
causing spontaneous abortion (aka clinical abortion,
therapeutic abortion, feticide). A spontaneous abortion
is the natural termination of a pregnancy before the
fetus can survive outside the uterus (between o and
20 weeks); occurs in about 30% of first pregnancies,
frequently so early that a woman is not aware that
she was pregnant, and is most often due to chromo-
somal errors (50-60%); sometimes applied to a
specific period of gestation, such as during the first
20 weeks of pregnancy (aka early fetal death). See
miscarriage and stillbirth.

Abri Pataud: archaeological site found in 1949 near
Les Eyzies in the Vézére River Valley, Dordogne,
France, dating from 34kya and persisting for over
14 ky; excavated by H. Movius; contains over 25000
Aurignacian IT artifacts including burins, an engrav-
ing tool for working antlers, a venus figurine in relief
on stone, and hominid remains from at least two
individuals, including a young female attributed to
Homo sapiens. Of 30 crates of animal bones excav-
ated, about 30% of all prey appear to have been rein-
deer. Aka Pataud.

Abri Suard: archaeological site found in 1870 in the La
Chaise cave area, western France, dated to 200-100
kya; contains hominid remains from several indi-
viduals including an incomplete 1050cm3 calotte
assigned to the archaic Neanderthal group. Aka
Suard.

Abrigo do Lagar Velho rockshelter: archaeological
site found in 1998 in the Lapedo Valley, north of
Lisbon, Portugal, dated to 24.5kya (radiocarbon),
that contains Gravettian artifacts. The fossil
hominid remains include a nearly complete skeleton
of a child (Lagar Velho 1) attributed to either Homo
sapiens or H. neanderthalensis. Among the arti-
facts collected were charcoal, stone tools, pierced deer
canines and fossilized red deer bones and horse
teeth. Aka Lagar Velho. This find has been inter-
preted by some as indicative of gene flow between
Neandertals and AMHs, and in support of the
multiregional continuity model. See pierced
mammal teeth and last of the Neandertals. Cf.
Mezmaiskaya Cave.

abris: French for shelter; rockshelter is ‘abris sous
roche’.



Absarokius Matthew, 1915: poorly known tarsiiform
belonging to the subfamily Anaptomorphinae, family
Omomyidae. Found in early to middle Eocene
deposits from the Rocky Mountain region of North
America. Three to seven species, two of which may be in
an ancestor — descendant relationship; Tetonius
homunculus is suggested as an ancestor for at least one
species. Dental formula: 2.1.3.3/2.1.3.3 or 2.1.3.3/2.1.2.3,
depending on the species. Absarokius differs from other
anaptomorphines in the enlargement of the third and
fourth premolars and in thickening of the mandible,
suggesting a diet of hard morsels. Body mass estimates
range from 130 to 500 g. Synonym for Anaptomorphus.
See Appendix 1 for taxonomy.

abscess: localized collection of pus in a cavity due to
the accumulation of white blood cells; often due to
infections caused by Staphylococcus bacteria in skin and
other tissues.

¥ absolute dating (technique): any of the methods
that provide an estimate of a specific date or age in
solar years, subject to probabilistic limits, from
material recovered from an archaeological or pale-
ontological site. Common absolute techniques
include dendrochronology, radiocarbon dating
(see carbon 14), and potassium - argon dating.
Aka chronometric dating. See dating techniques.

absolute geological time: scale established by geo-
physicists that is defined by time in years ago, thou-
sands of years ago (kya), and millions of years ago
(mya); the time scale is derived by using absolute
dating techniques that depend upon the regular
decay of unstable elements into stable daughter
products. The absolute geological time scale of the
earth currently extends back over 4.5 billion years
(by) of earth history. Aka the geological time scale.
See Appendix 4.

absolute risk: probability that an organism will
experience a certain event, such as a disease; risk is
calculated on the basis of test results and/or the
occurrence of the event in relatives.

absorption: process by which a substance passively
enters a body membrane.

acatalasia: genetic disorder marked by deficiency of
the enzyme catalase; manifestations range from mild
(ulcers in tooth sockets) to severe (recession of tooth
sockets with gangrene of the gums). Two principle
forms of acatalasia have been identified: (a) Japanese
type, and (b) Swiss type. Aka acalalesemia.

acaudate: without a tail, as in the great apes; acaudal.

accelerating differentiation: after isolation of popu-
lations due to differences accrued at a few loci, the
rapid increase of differentiation at many loci result-
ing in broad geographic radiation.

accelerator mass spectrometry (AMS): method of
counting single radiocarbon atoms that is much

acculturation

more accurate than counting radioactive decay (con-
ventional radiocarbon dating); AMS allows dating
based upon very small samples (such as a speck of
wood), and also extends the useful range of the tech-
nique back to almost 100kya.

acceptor stem: that region of a tRNA molecule to
which a specific amino acid is attached in an enzy-
matic reaction, which loads the tRNA prior to the
genetic translation step of polypeptide synthesis.

accessory olfaction system (AOS): special sensory
cells in the vomeronasal organ of the nose plus their
connections to the brain. The AOS is distinct from
the sense of smell, which is part of the main olfactory
system. The AOS receives social and sexual signals in
the form of pheromones from other members of the
same species.

} acclimation: short-term plasticity of individual
phenotype; somatic physiological response by indi-
viduals to environmental pressures. See developmen-
tal acclimation. Not to be confused with evolution or
genetic adaptation. Cf. acclimatization.

¥ acclimatization: phenotypic plasticity in an
organism that enables it to make physiologic
changes that reduce the strain caused by stresses
from environmental factors. Acclimatization may
be short-term (see acclimation) or long-term (see
developmental plasticity). It has been suggested
that the ability to respond physiologically to the
environment is partly genetic but requires environ-
mental interaction to be expressed. Verb: acclima-
tize.

accommodation: 1. responses by an organism to
environmental stress that are not wholly successful
because, even though they favor survival of the indi-
vidual, they also result in significant losses in some
important functions. 2. alteration in the convexity of
the lens of the eye to increase visual acuity.

accretion model: scheme in which fossil hominids
formerly termed archaic or transitional form are fur-
ther segregated into Stage 1, the early pre-
Neandertals (e.g. Mauer and Petralona); Stage 2, the
pre-Neandertals (e.g. Steinheim, Swanscombe, and
Atapuerca); Saale - Eem Stage 3, the -early
Neandertals (e.g. Biache); and Weichsel Stage 4, the
‘classic’ Neandertals (e.g. La Chapelle and La
Ferrassie). This model is assumed by some to repre-
sent a temporal series of a single isolated gene pool.

accretionary growth: multiplication of components
in an organ or tissue without qualitative functional
change.

acculturation: nearly symmetrical increase in the sim-
ilarity of two autonomous cultural systems, and the
lessening of culture distance between them; one of
the possible outcomes set in motion by the meeting
of the two systems. Cf. assimilation.



acromegaly

acculturation model: proposal advanced to explain
the 10 ky temporal overlap of Neandertals and Cro-
Magnons in central and southern Europe in which
transitional  tool industries such as the
Chatelperronian result from the interaction
between Neandertals and anatomically modern
‘invaders’ bearing an Aurignacian tool tradition.
According to this model, the development and use of
decorated bone objects and body ornaments by
Neandertals was the result of borrowed or mimicked
culture rather than of independent invention.

¥ accuracy: 1. freedom from error. 2. degree of con-
formity of a measured quantity to the true value of
what is being measured, where the true value is rep-
resented by a standard.

acentric chromosome: chromosome fragment that
lacks a centromere.

acentric primate group: terrestrial primates that flee
into trees when confronted with danger. Cf. cen-
tripedal primate group.

acetabulocristal buttress: thickening of the hip bone
between the acetabulum and the iliac crest. Found in
bipedal hominids but notin pongids. One of the neces-
sary modifications thatled to habitual bipedalism.

acetabulum: cup-shaped socket formed from the
junction of the ilium, ischium, and pubis on the
coxal bone. The acetabulum is on the lateral surface
and receives the head of the femur with which it
forms a ball-and-socket joint. In female humans
this structure is often oriented anteriorly, whereas in
males it is more lateral. Adjective: acetabular.

acetylcholine: ubiquitous neurotransmitter that is
involved in the transmission of signals at nerve
synapses.

Aché: foragers or hunter-gatherers in modern-day
Paraguay who have survived with a subsistence
lifestyle in small-scale societies into the twenty-first
century.

¥ Acheulean tool tradition: stone-tool technology
characterized by large, pointed, almond-shaped
bifacial tools called hand-axes and cleavers, whose
exact purpose is unknown. Smaller flake tools were
also present, but in lesser numbers. Acheulean tools
range in time from 1.5 mya to 200kya; widespread in
the Old World. The Acheulean industry gets its name
from St. Acheul, a site in France. In African sites,
where Acheulean tools are often found at sites with
Developed Oldowan tools at the same level, the
hand-axes are usually found near sources of water
such as stream channels.

Achilles tendon: sce calcaneal tendon.

achondroplasia (ACH): a congenital, autosomal
dominant form of dwarfism that results from a fail-
ure of cartilage to be converted into bone in the epi-
physeal disks. ACH affects mainly the long bones by

causing rhizomelic shortening, but may also cause
trident hand, frontal bossing and mid-face hypopla-
sia; the cranial base may distend, causing the cranium
to become enlarged. The defective gene is a fibroblast
growth factor receptor. Cf. hGH-resistant dwarfism
and pituitary dwarfism.

achromatopsia: see color blindness.

acidic protein: any of certain classes of protein that
coat a DNA molecule, binding to specific regions, and
involved in genetic regulation.

acidity: 1. the quality or state of being acid measured as
the concentration of free, unbound hydrogen ions in
a solution. The higher the H* concentration, the
greater the acidity and the lower the pH; an acid has
a pH less than 7.0. 2. the acid content of a fluid.

acquire: to develop after birth. Adjective: acquired. Cf.
congenital, hereditary.

t acquired characteristic: refers to the outdated
Lamarckian concept of transformism, in which phe-
notypic modifications arise solely through environ-
mental influences on the developmental processes of
an organism; some proponents believe that such char-
acters can be passed on to the next generation, now
largely discredited. Aka use inheritance, use — disuse,
and soft inheritance. See adaptation, Baldwin effect,
evolution, Lamarckism, and Lysenkoism.

Acquired Immune Deficiency Syndrome: sce
AIDS.

acquired immunity: immunity to a specific pathogen
acquired after birth owing to exposure by either nat-
ural or artificial means. Immunity results from the
activation of specific B cells or T cells exposed to the
pathogen’s antigens. This exposure results in the
production of antibodies and memory cells. Aka
acquired defense.

1 acrocentric chromosome: chromosome in which
the centromere is very near one end so that the short
arm is very small or minute and the long arm is much
longer.

acrocephaly: condition of being high-headed, such
that the height of the skull is at least 98% of the
breadth.

acrocranic index: in reference to the cranial breadth -
height index, with an index of 98.00 or greater; such
an individual is considered to have a high skull.

acrodont: having rootless teeth attached to the alveolar
ridge of the jaws, e.g. human deciduous dentition.

acromegaly: form of gigantism often confused with
several similar disorders of which acromegaly is a
feature; it is genetically heterogenous. Familial
acromegaly is characterized by continued growth
after a normal adolescent growth spurt, resulting in
coarseness of features, and is due to overproduction
of human growth hormone (hGH) secondary in the
majority of cases to an hGH-secreting pituitary



adenoma (aka familial somatotrophinoma). This
condition is also obvious in skeletal remains; see
paleopathology. Cf. gigantism.

acromelic shortening: congenital condition in which
the most distal portions of a limb, i.e. the hands or
the feet, are shortened. Cf. rhizomelic shortening,
mesomelic shortening.

acromial: pertaining to the shoulder region.

acromio-cristal index: bicristal breadth multiplied
by 100 and divided by the biacromial breadth.

acromion: tip of shoulder that results from the lateral
extension of the scapular spine.

acromion process: dorsal platelike extension of the
scapular spine that articulates with the clavicle; the
acromion process provides sites for attachment of the
muscles of the upper limb and chest.

acrosome: dense structure covering the anterior
half of the head of a spermatozoon that contains
hyaluronidase, an enzyme that aids the penetration
of the zona pellucida by the sperm during fertiliza-
tion. See capacitation.

Acrossia lovei Bown, 1979: anaptomorphine from
middle Eocene of North America. Not recognized by
all authorities; some include Acrossia in Absarokius.
Most notable features are enlarged central incisors
and relatively reduced size of the canines forming a
scooplike arrangement suggestive of a gummivo-
rous adaptation, although the cheek teeth are sug-
gestive of frugivory. See Appendix 1 for taxonomy.

ACTH: abbreviation for adrenocorticotropic hormone.

actinic ray: short-wavelength light that produces pho-
tochemical effects, such as ultraviolet light.

actinomycosis: disease in humans characterized by
systemic soft tissue lesions and drainage sinuses, but
that may progress to cartilage and bone. Affects
males twice as often as females. Caused by two types
of bacillus, Actinomyces israelii and Arachnia propionica.
This condition is of interest to osteologists because it
leaves its signature on the vertebral column, the
coxals, and bones of the hand.

action: 1. movement by the whole body. 2. particular
effect of a specific skeletal muscle or muscle group
when it contracts. 3. performance or function of any
organ or part.

active: capable of functioning or changing; requiring
energy. Cf. passive.

active immunity: resistance to infection acquired
by contact with microorganisms, their toxins, or
other antigenic material such as by inoculation.
Cf. acquired immunity.

active metabolism: any metabolic activity that gener-
ates additional heat as a byproduct of the additional
energy requirements of muscular work.

active site: that portion of a protein that is required
for normal function, such as the substrate-binding

ad interim

region of an enzyme or antigen-binding part of an
antibody.

activity: 1. condition of being active. 2. release of
energy by nerve tissue. 3. intensity of a radioactive
element.

activity budget: amount of energy available for forag-
ing and feeding, movement, reproduction, and other
activity beyond basal metabolism. Primates on a
low-quality diet, such as folivores, are typically not
very active owing to the lack of energy for their activ-
ity budgets.

activity period: time of day when an animal is most
active, especially in terms of foraging; e.g. diurnal,
nocturnal, crepuscular.

actual extinction: physical extinguishment of a species
or germ line; actual extinctions occur during episodes
of mass extinction, or when a species is competitively
excluded from a niche, etc. See pseudoextinction.

actualistic study: in archaeology, the study of the
products and processes of present cultures as a key to
the past.

acuity: sharpness, clarity, or distinctiveness, usually in
reference to a sense.

acute: sudden; often severe, and short-lived; e.g. an
acute illness.

acute mountain sickness: condition caused by
exposure to high altitude in which symptoms
appear in a few hours that include fatigue, dizziness,
breathlessness, headache, nausea, vomiting, insom-
nia, impairment of mental capacity and judgment,
and prostration. Not persistent; during acclimation
the body makes several physiological adjustments in
breathing rate and red cell mass, and these symp-
toms abate. Cf. altitude sickness, chronic moun-
tain sickness.

acute promyelocytic leukemia (APL): malignant
proliferation of white blood cell precursors; see
leukemia. APL is due to the abnormal transcription
of a fusion protein precipitated by a characteristic
translocation of chromosomes 15 and 17 (t15;17) that
causes a position effect when the gene for the
retinoic acid receptor is located near an oncogene.

acute radiation: certain amount of radiation received
within a brief period. Cf. chronic radiation.

AD: 1. abbreviation for the (Latin) phrase anno Domini
since the birth of Christ. Used to indicate that a time
division falls within the Christian era. Replaced by
CE in some academic contexts. Cf. BC and BCE. 2.
abbreviation for autosomal dominant.

Ad Dabtiyah: archaeological site found in 1987 in
Saudi Arabia, faunal remains from which date to
17-16 mya. Hominoid remains include fragments of
Heliopithecus (cf. Afropithecus).

ad interim (ad. int.): (Latin) term used taxonomically
to mean provisionally or temporarily; e.g. a new



adaptive

fossil may be classified Homo habilis ad int., meaning
that it appears that this fossil best fits into Homo
habilis, but it may later be put into another or a new
species.

ad libitum (ad lib.): (Latin) at pleasure; applied in
science when no constraints are placed on the exper-
imental subject. In ad libitum sampling there are no
set procedures as to what is recorded or when it is
recorded. In primate behavior studies in which no
constraints are placed upon when or what is
recorded, the observer records any relevant behavior
that is visible during observation. This technique is
prone to bias in favor of conspicuous behavior or
individuals. Aka haphazard sampling, convenience
sampling. Cf. behavior, focal sampling, scan

Adapis has a fused mandible. Estimated body size of
the species around 1.5 kg. Small orbits suggest diur-
nality. Dental formula: 2.1.4.3/2.1.4.3; shearing crests
on cheek teeth suggests folivory. Appears to have
become extinct during the Grande Coupure (c. 38
mya). According to Gingerich, Adapis shows evidence
of sexual dimorphism; if so, this would be the
earliest appearance of this characteristic among the
primates. See Leptadapis and Appendix 1 for taxon-
omy.

Adapoidea: superfamily of prosimians that consists

of the families Adapidae, Notharctidae, and
Sivaladapidae that are found from the Eocene to
the Miocene. Adapoids are considered the most
primitive euprimates.

sampling.
ADA: acronym for adenosine deaminase.
¥ Adapidae: family of prosimians known from the

Adapoides troglodytes Beard, Qi, Dawson, and
Li, 1994: adapoid prosimian from the Eocene of
China assigned to the adapid subfamily Adapinae;

Eocene and early Oligocene of Europe and Asia; sys-
tematics in flux, but currently about five adapid
genera are recognized; origins and phylogenetic
relationships uncertain. Adjectives: adapid, adapoid.
Earlier taxonomies included the notharctids
(Notharctidae)(as a subfamily) within the adapids,
which was a much larger group. See Adapinae and
Appendix 1 for taxonomy.

Adapiformes: infraorder of primates proposed by
Szalay and Eric Delson that would include all of the
lemur-like primates of the Eocene.

Adapinae: subfamily of prosimians belonging to
the adapoid family Adapidae. Adjective: adapine.
Known from the late Eocene to early Oligocene; five
genera and twelve species. Recent revision of the
adapoids has resulted in this subfamily being
reduced in size as well as becoming the only subfam-
ily of the adapids. All members are characterized by a
molarized fourth premolar that is equipped with
shearing crests. Dental formula variable over time.
Unlike modern prosimians, the mandible is fused.
Body mass estimated to range between 6oog and
4 kg for the included genera. Analysis of the limb
bones led some workers to suggest that the adapids
employed a slow methodical climbing locomotion
similar to extant lorisoids (Lorisoidea), but others
think that there was more diversity of locomotor
behavior in this group. See Appendix 1 for taxonomy.
Adapis Cuvier, 1821: well-known genus of primate
from the late Eocene to early Oligocene of western
Europe and China belonging to the adapoid subfam-
ily Adapinae; four to five species; first fossil primate
described (by G. Cuvier, 1821), although its affinities
were not recognized at the time. Possesses some
lemurlike characteristics, which include an inflated
auditory bulla with a free tympanic ring and some
dental similarities; however, unlike modern lemurs,

monotypic. Prior to the recovery of this fossil,
adapids were known only from Europe, although
there is no evidence that they originated there;
the discovery of Adapoides suggests to some workers
that the adapids migrated to Europe from Asia.
Body mass estimated at 500g. See Appendix 1 for
taxonomy.

adaptation: 1. adjustment. 2. any alteration in struc-

ture or function by which an organism becomes
better fitted to survive and reproduce in a given envi-
ronment. See biological adaptation, behavioral
adaptation, functional adaptation, genetic adapta-
tion, insulative adaptation, metabolic adaptation,
and sociocultural adaptation. Cf. preadaptation
and postadaptation.

adaptationist classification: proposed classification

of organisms using shared adaptations as data,
rather than cladistic or phenetic similarity. Mayr
proposed the use of such a method to define para-
phyletic higher taxonomic groups, such as birds,
which evolved rapidly from a common ancestor after
achieving an adaptive breakthrough.

adaptationist program: perspective among some

evolutionary biologists in which all characters are
viewed as being optimized in adapting a species
to its environment. Researchers using this approach
attempt to determine the adaptive significance
of species characters. The term was introduced in a
discussion by Gould and Lewontin in 1979. See
W. D. Hamilton, G. C. Williams, E. O. Wilson, and
R. Dawkins.

adaptedness: state of the current fitness or func-

tional superiority of one phenotype or genotype over
another, as a result of past selection.

adaptive: describes any trait that has arisen by the evo-

lutionary process of adaptation; the trait may be
anatomical, physiological, or behavioral.



Adaptive Behavior Scale: index of the range of
adaptive behavior patterns measured in an organism
or society.

adaptive breakthrough: evolution of a way of life
radically different from that of a recent common
ancestor, which sometimes results in a perceived
paraphyletic higher taxonomic group, such as birds,
which then evolved rapidly from a common ancestor
after achieving flight. The phrase could apply as well
to certain hominids which, because of increased
encephalization, are classified in the genus Homo
rather than as australopithecines.

adaptive capacity: environmental tolerance of an
organism as determined by its genetic endowment.

adaptive complex: suite of biological traits (includ-
ing behaviors) that enable a phylogenetic lineage to
occupy a particular ecological niche.

adaptive evolution: see adaptation.

adaptive hormone: any substance secreted within the
body during adaptation to unusual circumstances,
e.g. adrenocorticotropic hormone or the corticoids.

adaptive immunity: immune response that develops
after exposure to a foreign antigen.

adaptive landscape: sinuous topographical graph of
the average fitnesses of small, subdivided, and iso-
lated populations in relation to the frequencies of the
genotypes residing in it. Peaks in such a landscape
(multiple-peaked fitness surfaces) correspond to
genotypic frequencies at which the average fitness is
high; valleys to genotypic frequencies at which the
average fitness is low. Proposed by Sewall Wright.
Aka adaptive topography, fitness surface, surface of
selective value. See shifting balance theory.

adaptive mechanism: any device, idea or process that
increases an organism’s chances for survival, e.g.
mechanisms of culture change and mechanisms
of evolution.

adaptive niche: see ecological niche.

adaptive prediction: theoretical relationship between
certain morphs and environmental variables; if a trait
is an adaptation to an external condition, then the
value of that condition should predict morphology.
Bergmann’s rule, predicts, for example, that organ-
isms with adaptations for high average annual tem-
perature should be found nearer to the equator than
organisms with adaptations to low temperatures.

¥ adaptive radiation: biologic evolution ina group of
related species that is characterized by spreading into
different environments and by divergence of struc-
ture, e.g. the 14 species of finch in the Galapagos
archipelago, and hundreds of Hawaiian fruit fly
species (the ‘Hawaiian radiation’).

adaptive strategy: 1. totality of mechanisms pos-
sessed by a taxon that help it survive in an environ-
ment. 2. technological, ecological, demographic and

adeno-associated virus

economic factors that define human behavior from a
research perspective.

adaptive trait: see adaptation and adaptive.

adaptive value: reproductive success of an individual
as measured by the mean value of its offspring with
respect to a particular character. See fitness.

adaptive zone: environment of previously unex-
ploited ecological niches that becomes available to
evolutionary opportunistic taxa; often results in an
adaptive radiation.

additive: 1. effect of any element in a summation. 2.
substance added to another material. 3. synergistic
effect.

additive genetic effect: contribution an allele makes
to the phenotype independent of the identity of
other alleles at the same or different loci. Aka addi-
tive effect. See heritability.

additive genetic variation (V,,): proportion of the
total phenotypic variance of a quantitative trait due
to genes that will actually be inherited in offspring.
See heritability.

additive genotype fitness: hypothetical case where
fitness is the sum of a number of factors, such as the
activities of the members of a family of digestive
enzymes.

additive hypothesis: in molecular taxonomy, a pro-
posal that parallelisms and convergences are ran-
domly distributed among the taxa in any analysis.

additive model: model of heritability in which the
total phenotypic variance of a quantitative trait is
partitioned into several genetic and environmental
subcomponents.

additive technology: processes in which manufac-
tured artifacts take form by the addition of materials
to the original mass, such as ceramic production or
basket making. Cf. subtractive technology.

adductor: muscle that moves a limb or structure
toward the mid-line; aka depressor. Cf. abductor.

adductor pollicis: intrinsic muscle of the hand;
originates from the trapezium, trapezoid, capitate,
and metacarpals II-1V, and inserts into the medial
surface of proximal phalanx L. Its action is to adduct
and oppose the thumb; one of the thenar group of
muscles.

¥ adenine (A): one of the purine nitrogenous bases
that composes DNA and RNA; composed of two
carbon—-nitrogen rings. Adenine bonds with thymine
in DNA and with uracil in RNA (see base pairing
rule); it is also a major component of other molecules
such as adenosine triphosphate.

adeno-associated virus (AAV): any one of a group of
defective spherical DNA viruses frequently isolated
from tonsillar tissue that can replicate only in the
presence of adenoviruses. No disease has been asso-
ciated with AAV in humans. When not replicating it
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is integrated into the host chromosome. AAV is most
notable as a proposed vector for human gene transfer
experiments.

adenohypophysis: anterior portion of the pitu-
itary gland, and which secretes most of its hor-
mones, including growth hormone. See pituitary
gonadotropic hormones. Cf. neurohyphophysis.

adenoma: tumor or growth located in glandular
tissue.

adenomatous polyposis of the colon, familial
(FAP): one of the two most common forms of heredi-
tary colorectal cancer. FAP is an autosomal dominant
found in adolescents who present with abdominal
pain, diarrhea and rectal bleeding. A carpet of pre-
cancerous growths, usually in the colon, progresses
to colorectal cancer. The mutant gene is adenoma-
tous polyposis coli (APC); about 740 different muta-
tions in this gene have been identified with
simultaneous loss of heterozygosity or mutation
to the p53 tumor suppressor gene. There is some
evidence for a paternal age effect. Aka familial poly-
posis of the colon (FPC). Cf. colon cancer, heredi-
tary nonpolyposis.

adenosine deaminase (ADA): an enzyme that con-
verts adenosine to inosine in the purine salvage path-
way, and is essential to the production of T cells and
B cells in the immune system. The ADA gene is
located on HSA 20q13.1. Some 95% of the ADA
cistron consists of introns; the 12 exons have a final
translation length of 1500 base pairs. Cf. purine
nucleoside phosphorylase.

adenosine deaminase deficiency: an autosomal
dominant condition, one of the primary immuno-
deficiency diseases (PIDs) characterized by skeletal
and neurological abnormalities; frequent infections,
fatal if untreated. Death usually occurs by the age of
7 months owing to infection. ADA deficiency
accounts for about 15% of all severe combined
immune deficiency (SCID) cases. There are no T cells,
and B cells do not produce antibodies. An ADA-
deficient SCID girl was selected as the first person
with a genetic disorder to be treated by somatic gene
therapy, using a viral vector, in September 1990. Cf.
agammaglobulinemia.

adenosine triphosphate: see ATP.

adenovirus (AV): any member of a group of spherical
DNA viruses that infect several mammalian species,
including humans; some are oncogenic.

adenylate kinase (AK): an enzyme that releases
energy within cells; in humans, two common alleles
are known, AK-1 and AK-2. AK is of historical
significance because it is linked to both the ABO
blood group locus and the Nail Patella locus; this
linkage group is one of the first discovered, now
known to reside on chromosome 9q.

adiacritic: pertaining to the condition in which no
member of a race or breed is recognizable as such
by an expert. Cf. typology, microdiacritic, and
mesodiacritic.

adipocyte: fat cell.

adipometer: anthropometric instrument used for
measuring skinfold thickness in order to estimate
the amount of subcutaneous fat.

adipose tissue: specialized connective tissue that
stores fat; in humans much of this tissue is found
in the subcutaneous layer of the skin. It is also
found in spaces between muscles, behind the eyes,
around the kidneys, in some abdominal mem-
branes, on the surface of the heart, and around cer-
tain joints.

adiposis: corpulence or obesity; an excessive accumu-
lation of body fat.

adiposity: amount of body fat; state of being fat. Often
used in reference to excessive obesity, esp. in medi-
cine.

adjustment: physiological or behavioral response of
an organism to change in its environment, without
regard to whether the change is beneficial to the
organism. See accommodation.

admixture: term used for interbreeding between races;
in humans, miscegenation; in evolutionary terms,
gene flow.

adolescence: another term for the adolescent stage.

adolescent: see adolescence. Cf. juvenile and adult.

¥ adolescent growth spurt(AGS): arapid increase in
stature during adolescence. It occurs at the same
developmental stage in all primates regardless of the
age of the individual in years. See hypertrophy,
hyperplasia and life-history variable.

} adolescent stage (or period): interval in the
human life eycle preceeding adulthood that is char-
acterized by the adolescent growth spurt in height
and body mass, fusion of the epiphyses of the long
bones, development of secondary sexual characteris-
tics, continuation or completion of adult tooth erup-
tion, sociosexual maturation, and intensification of
interest in and practice of adult social roles. The stage
commences at puberty and lasts five to eight years;
aka adolescence.

adolescent sterility: physiological state in adolescent
females that begins with menarche and ends with the
onset of regular ovulatory cycles.

adontia: lack of tooth bud development; see ectoder-
mal dysplasia. See also hyperdontia, hypodontia.

adoption: shared welfare of offspring by individuals
other than biological parents; a behavior found in
many species. Contrasts with strict biological or
genetic modes of defining human relationships.

adrenal: 1. located near the kidney. 2. pertaining to the
adrenal gland; adrenogenic.



adrenal cortex: outer layer of the adrenal gland;
secretes mainly cortisol and other glucocorticoids,
aldosterone, and androgens.

adrenal gland: paired endocrine gland located super-
ior to each kidney in most vertebrates; a composite
organ that consists of the adrenal medulla and the
adrenal cortex of differing embryonic origin that
function to secrete several ‘stress’ hormones. Aka
suprarenal gland, epinephric gland, third gonad.

adrenal hypoplasia, primary: heritable disease char-
acterized by delay or absence of puberty, possible
mental retardation, and possible death at puberty
without hormonal supplementation. Caused by
mutations in genes that disrupt the adrenal glands
and by hormone deficiencies.

adrenaline: alternative name for the hormone and
neurotransmitter epinephrine; produced by the
adrenal medulla of the kidney. Adrenaline initiates
actions similar to those initiated by sympathetic
nervous system stimulation (andrenergic stimula-
tion) in the heart, bronchioles and blood vessels.

adrenal medulla: soft center of the adrenal gland;
secretes mainly epinephrine and norepinephrine.

adrenarche: period when secretion of the adrenal
androgen hormones begins; has been suggested to be
involved with the mid-growth spurt that occurs in
children between the ages of six and eight. See
androgen and mid-growth spurt.

adrenergic: pertaining to nerve fibers of the sympa-
thetic nervous system that, upon stimulation,
release the chemical transmitter norepinephrine
(and possibly epinephrine) at their post-ganglionic
endings; any compound that acts like norepineph-
rine or epinephrine.

adrenocortical hormones: steroids produced by the
adrenal cortex, including estrogens, androgens,
progesterone, and the glucocorticoids.

adrenocorticotropic hormone (ACTH): a polypep-
tide secreted by the anterior pituitary gland; it con-
trols secretion of certain hormones called adrenal
androgens (e.g. cortisol) that originate in the
adrenal cortex, and assist in the breakdown of fats.
Aka adrenocorticotropin, corticotropin.

adrenocorticotropin: see adrenocorticotropic hor-
mone.

adrenogenital syndrome: condition resulting from
a hereditary defect in the adrenal glands in which a
nonfunctioning enzyme in a metabolic pathway is
produced, causing the accumulation of testosterone-
like breakdown products that cause affected females
to exhibit masculine characteristics and to develop
rudimentary male sex organs.

adrenoleukodystrophy (ALD): characterized by
dementia, seizures, paralysis, loss of speech, deaf-
ness, and blindness; neonatal death is usual, and

adulthood

inevitable by age 3. Variable symptoms: the X-linked
form is less severe than the neonatal autosomal reces-
sive form. The defect is in the ALD membrane trans-
port protein; adrenal insufficiency causes an excess of
long-chain fatty acids. Maps to Xq 28. The condition
is associated with HLA DR3 and increases the relative
risk of ALD to 6.3X. ALD is rare, incidence 1:100 ooo.
Aka Addison disease.

adrenomegaly: enlargement of the adrenal glands.

adrenosterone: androgenic steroid present in the
adrenal cortex. See androgen.

adrenotropin: 1. see adrenocorticotropic hormone.
2. see corticotropin. Also spelled adrenotrophin.

adulation: transfer of the appearance of a trait from a
late to an earlier stage of development. Cf. neoteny.

adult: in mammals, including humans, an individual
that has reached full growth in height or length; note
that reproductive adulthood can occur before full
body size is reached. Cf. adolescent.

adult body size: mass or dimension of an organism
during maturity. Cf. body size.

adult dentition: set of teeth in mammals that replaces
the deciduous dentition; in most mammals the
adult set consists of incisors, canines, premolars, and
molars. The larger adult dentition fits the growing
adolescent, and later adult, jaw. Aka permanent
teeth, replacement dentition, adult teeth.

adult form: in genetics and physiology, the form of a
molecule that is present in the adult, as opposed
to forms present in the embryo, fetus, or other
developmental stage. The hemoglobin molecule, for
example, is found in three forms during the corres-
ponding stages of development: embryonic, fetal,
and adult hemoglobin.

adult hemoglobin: umbrella term for three forms
of hemoglobin found in the erythrocytes of
adult humans that are metabolically active in the
late fetal stages of development through adult-
hood. The majority consists of hemoglobin A (aka
the major fraction) and about 2% is hemoglobin A,,
the minor fraction; a very small percentage consists
of the so-called fetal fraction, which, however, is
not quite identical to fetal hemoglobin in that the
fraction circulating in normal adults has an amino
acid substitution at position 136 in the y chain com-
pared with the normal fetal form. Cf. embryonic
hemoglobin.

adult polycystic kidney disease: see polycystic
kidney disease, adult.

adulthood: interval of maturity that commences at
about age 20 years. The stage in the human life cycle
between adolescence and senescence; the prime
of adulthood lasts until the end of child-bearing
years and is a period of homeostasis in physiology,
behavior and cognition. Cf. middle age.
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adult teeth: see adult dentition.

advanced: see derived.

advanced age: state of living into post-reproductive
life; living after the majority of one’s birth cohort has
already expired. See maturity, senility.

advanced parental age effect(s): increase in the
frequency of a human trait when either the mother is
over about 35 years of age (see Down syndrome and
dizygotic twins), or the father is over about 50 years
of age (see Marfan syndrome and other collagen
diseases). See maternal age effect and paternal
age effect.

adventive: in reference to an organism not native to a
particular region. Aka exotic; alien; introduced.

Aedes: genus of mosquito (family Culicidae) that con-
tains over 700 species and that is a potential vector of
yellow fever and malaria; e.g. Aedes aegypti.

T Aegyptopithecus Simons, 1965: extinct genus of
largest and best known of the haplorhines of the
Oligocene epoch (c. 34-33 mya); recovered from the
Fayum Depression, Egypt; member of family
Propliopithecidae. Completely anthropoid in char-
acteristics such as closed orbits, fusion of frontal
and mandibular bones. Highly sexually dimorphic;
sagittal crest and long canines present in males.
Small orbits indicate diurnal habits. Brain size about
30 cm3, and comparable with that of extant prosimi-
ans. Elongated maxilla; dental formula: 2.1.2.3; denti-
tion suggests frugivory. Estimated body mass 6-8 kg.
Monotypic; the only known species is A. zeuxis, which
has affinities with both monkeys and apes; it could be
ancestral to one or both of these groups. Some author-
ities now include Aegyptopithecus in Propliopithecus.
See Appendix 1 for taxonomy.

aeolian: alternative spelling of eolian.

Aeolopithecus Simons, 1965: genus of the fossil pri-
mate family Propliopithecidae, an anthropoid from
the Oligocene epoch. Synonym: Propliopithecus,
which is accepted now by most authorities. Recent
considerations of sexual dimorphism within P. chiro-
bates has removed this genus as a valid taxon. See
Propliopithecus; See Appendix 1 for taxonomy.

aerobic capacity: highest rate at which an indi-
vidual is capable of utilizing oxygen. See aerobic
endurance.

aerobic endurance: length of time that an organ,
particularly muscle tissue, can continue to use oxygen
in metabolic pathways. See aerobic capacity.

aerobic power: aerobic capacity divided by body
mass.

aestivation: see estivation.

Aethiopian: early ethnic term, dating from antiquity,
meaning ‘person with a burnt face’. Used by Homer,
Xenophanes, Scylax of Caryanda, and Herodotus. See
Ethiopian.
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aetiology: sce etiology.

Afalou man: AMH fossil found in North Africa, and
similar to Cro-Magnon.

Afalou-Bou-Rhommel: Upper Pleistocene rockshel-
ter found in 1928 near Bugia in Algeria, dated to
15-8kya, that contains artifacts identified as
Oranian (= Capsian) and closely related to
Aurignacian. Hominid remains include at least 50
skeletons comparable in morphology to Cro-
Magnon in Europe (i.e. Homo sapiens). All the
individuals had experienced dental mutilation. Aka
Afalou-Bou-Rhummel, Mechta-el-Arbi. The arti-
facts are aka Ibero-Maurusien.

Afar depression: region in Ethiopia; the west central
Afar sedimentary basin contains several hominid-
bearing sites (e.g. Hadar, Belohdelie, Maka) that
date to earlier than 2.9 mya, and possibly as far back
as 3.6 mya.

Afar hominids: see entries beginning with NME.

Afar Locality (AL): any site located in the Afar
Depression of Ethiopia. Thus AL-288 is the specifi-
cation for the site where the australopithecine
known as ‘Lucy’ was found (field number NME
AL-288-1) in 1974, NME AL-333 where the ‘first
family’ was found in 1975, and so forth.

Afar triangle or Afar region: see Afar depression.

afarensis nomen debate: difference of opinions con-
cerning the attribution of fossils found at Laetoli and
Hadar; one group (led by Mary Leakey) felt that
these early pre-habilines should be placed in the
genus Homo, while another (Johanson, White, and
others) erected the taxon Australopithecus afaren-
sis for these specimens. The first group felt that the
new taxon contained more than one species and that,
as the holotype had come from Laetoli and not the
Afar triangle, the selection of the specific nomen was
itself inappropriate. Tobias had suggested sub-
specific taxa to resolve the issue (A. africanus aethiopi-
cus for Johanson’s Ethiopian fossils, and A. A.
tanzaniensis for Leakey’s), but Johanson presented his
description first, thus establishing priority.

affection: expression of emotions, feelings or mood
indicating tenderness, one of the emotions mediated
by the limbic system.

affective disorder: any of a group of similar behav-
ioral disorders pertaining to feelings; alternation
between manic and depressive behavior is called
bipolar affective disorder, whereas the experience
of depressive bouts alone is called unipolar disorder.
See psychiatric disorder.

afferent: towards a reference point; for example, affer-
ent nerves conduct impulses towards the central
nervous system.

% affiliative: pertaining to persistent amicable rela-
tions between individuals.



affinitive behaviors: see alliances, cooperation, food
sharing, grooming, reciprocity.

affinity: with reference to the degree of evolutionary
relationship between organisms.

afibrinogenemia: genetic anomaly caused by an
absence of fibrinogen in which the blood does not
clot normally.

afoveate: lacking the fovea centralis of the retina.

Aframonias Simons, Rasmussen, and Gingerich,
1995: adapoid prosimian from the late Eocene
of Africa, belonging to the notharctid subfamily
Cercamoniinae; monotypic. Estimated body mass
around 1.5 kg. See Appendix 1 for taxonomy.

African collision event: contact of Africa with
Eurasia as the result of plate movement; as the
African continental plate surged northward it col-
lided with Eurasia, subducting that continent and
raising the early Alps, beginning 17 mya. This estab-
lished the first recent land bridge between Africa and
Eurasia across which floras and faunas could be
exchanged, and providing a means by which African
primates could invade Eurasia.

African Eve model: sece mitochondrial ‘Eve’.

African Genesis: book written by playwright turned
popular science writer Robert Ardrey. Ardrey had
visited Raymond Dart in the mid-1950s at a time
when Africa was not accepted as a likely geographical
area for human origins, Asia being preferred. African
Genesis fired the popular imagination of the public
and gave support to Dart’s and (later) Louis Leakey’s
assertions that Africa was the ‘birthplace’ of the
human species. Ardrey also proposed that early
hominids were ‘killer apes’, were territorial, and had
a social stratification based on the male dominance
hierarchy.

African monogenesis: see out of Africa Il.

African Negro: sce Nilotic Negro.

Africanthropus helmei Dreyer, 1935: sce Florisbad
skull.

Africanthropus njarasensis Weinert, 1940: nomen
for fossils found in 1935 at Njarasa near Lake Eyasi in
Tanganyika (now Tanzania), including parts of a cra-
nium and maxilla, and an occiput and other frag-
ments of a second individual found by Ludwig
Kohl-Larsen. These specimens are often compared to
both Homo erectus and the Neandertals.

Afro-European sapiens hypothesis: variant of the
mitochondrial ‘Eve’ or ‘out of Africa’ model of AMH
dispersion from Africa to Europe and elsewhere.

Afropithecus Leakey and Leakey, 1986: enigmatic
genus of fossil ape of the early Miocene (18—16 mya)
found at Kalodirr Riverbed, Northern Kenya, and in
Saudi Arabia; the phylogenetic relationship to other
hominoids is uncertain. Monotypic; A. turkanensis
has some unique traits, such as a very long snout, not
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Agassiz, Jean-Louis Rodolphe

seen in other hominoids, and has a mosaic of other
features found in diverse ape groups. This mosaic
pattern includes thick molar enamel and large
procumbent central incisors that it shares with
the large Miocene Asian apes; other facial features
resemble those of the African apes. It also has many
characteristics reminiscent of the Oligocene African
anthropoid Aegyptopithecus. Description of this
ape in the 1980s expanded the view of Miocene
ape diversity.

Afrotarsius Simons and Bown, 1985: tarsiiform
genus from early Oligocene of the Fayum Depression
in Africa. This is the only tarsiiform known from
Africa. Body mass estimated at 100 g. The preserved
dentition consists of the three lower molars and parts
of the lower third and fourth premolars. A. chatrathi
has affinities with the microchoerines of Europe and
with the modern tarsiers; some authorities suggest
that it be placed in the family Tarsiidae. The import-
ance of this fossil is that it expands the known range
of fossil tarsiers.

afterbirth: placenta and associated membranes expelled
from the uterus after delivery of an infant. Whereas
some societies consider the placenta to be sloughed or
discarded tissue, others have elaborate rituals regard-
ing its disposal.

agammaglobulinemia (XLA): an X-linked recessive
disorder, one of the heritable primary immunodefi-
ciency diseases (PIDs), characterized by lack of mature
B cells associated with IgM heavy chain rearrange-
ments. Onset is in the third decade, and affected indi-
viduals cannot synthesize certain antibodies. There
are several modalities. The most common defect is
caused by mutations in the Bruton-type tyrosine
kinase gene (BTK), an essential regulator in B cell
development. X-linked severe combined immune
deficiency is a more severe form; yet another
X-linked (Swiss) type also exists. Adenosine deami-
nase deficiency is an autosomal dominant form; the
remaining forms are either autosomal recessive
forms, or of unknown etiology. Cf. severe combined
immune deficiency syndromes.

agar: polysaccharide extract of seaweed used in cell
culture and electrophoresis.

agarose: polymer fractionated from agar, useful as a
medium in electrophoresis because few molecules
bind to it.

agarose gel electrophoresis: method of sorting
DNA fragments by size. See electrophoresis.

Agassiz, Jean-Louis Rodolphe (1807—73): Swiss-
born US geologist and zoologist trained by Cuvier.
Founded the Museum of Comparative Zoology (1859)
while at Harvard University (1847-73). Agassiz con-
structed lasting hypotheses regarding the dynamics
of glaciation and the Ice Age, and was also well
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known for his study of fossil fish. Because he criti-
cized Darwinism as ‘unscientific’ and ‘mischievous’
and tried to discredit Asa Gray, Agassiz was aban-
doned by his students, including his marine biolo-
gist son, in favor of Darwinism. Agassiz embraced
racism and polygenism, and supported Cuvier’s
theory of catastrophism.

age: 1. chronological status of an individual measured
in arbitrary local units; such units may be internal
(generational, as with the growth stages of child-
hood, adolescence, adulthood...), or external and
cyclical, such as lunar, solar, or, even rarer, dependent
upon the cyclical blossoming of certain local plants,
and so forth. 2. a recognized historical interval such
as the Elizabethan age or geological period such as
the Age of Mammals.

age and area hypothesis: early notion, advanced
primarily by Wissler in anthropology, then Willis in
biology, that a trait diffuses outward from its point of
origin at an equal rate such that the distance of a trait
from its origin can be taken as an indication of its
age; strongly criticized by Wright in the 1940s. Aka
age area. See diffusionism.

age at menarche: age at which a human female experi-
ences her first menstrual period.

age class: demographic category consisting of indi-
viduals in a population of a particular age. See age-
graded group and age cohort.

age cohort: individuals who share demographic vari-
ables. See age set, age grade.

age-dependent penetrance: increasing likelihood
of manifesting signs or symptoms of a genetic dis-
order with increasing age.

age-dependent selection: selection in which fitness
varies as a function of an individual’s age.

age determination: procedure in which the age at
death of a specimen is estimated from established
criteria such as suture closure on skeletal specimens
or corpus albicans count on a contemporary human
female. In osteological specimens, the estimation of
age at death is based on such features as development
of growth centers and epiphyseal closure, eruption
and wear on dentition, and assessment of the amount
of fusion of cranial sutures. Age determination is
more reliable for subadults than for adults.

age grade: series of formal, fixed ranks through which
all members pass; members may constitute either age
classes or age sets. See age system.

age-graded (play) group: cohort of children of a
particular age range in which the older individuals
serve as custodians of the younger children and
socialize them in the ways of the society; an institu-
tion in many primate societies. Age-graded play
groups enable adults to focus on other activities such
as subsistence.
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Age of Glaciers: Pleistocene epoch covering the
most recent 1.8 my of the earth’s history. Aka the
Ice Age.

‘Age of Omics’: label first used in 2001 to describe the
rapid development of the multilayered and epige-
netic aspects of genomic architectures in the many
organisms that have been sequenced. The term refers
to information gleaned from studies in genomics,
proteomics, transcriptomics, pharmacogenomics,
toxicogenomics, etc.

Age of Mammals: sece Cenozoic era.

age of weaning: chronological age of an infant at
weaning; one of the intervals in biology that is known
as a life-history variable.

age polyethism: regular and predictable change of
labor roles by members of a society as they age.

age set: formally established group of persons of
about the same age, whose members may advance
through age grades and other passages marked by
ritual or status activities at each level.

age-sex structure: measure of the demographic
composition of a population in terms of the number
of males and females at different ages.

age-specific mortality: death rate for a particular age
cohort within a population, calculated by dividing
the number of deaths in the cohort by the total
number of individuals who reach the age class in
question. Aka age-specific death rate.

age-specific vital rate: demographic index express-
ing the ratio between the number of events (such as
births, deaths, migrations) and the number of indi-
viduals within the different age and sex cohorts;
individuals within a cohort are considered to be at
greater or lesser risk for such an event occurring
within a specific time period.

age structure: number or percentage of individuals

ina particular age interval; the composition of a pop-

ulation expressed in age intervals. See life table.

age system: any scheme that subdivides a larger
temporal interval, such as the geological time
scale, age grades, the Victorian age, or the three-
age system.

Ageitodendron matthewi Gunnell, 1995: genus
of tarsiiform primate from the middle Eocene of
North America, belonging to the omomyid subfam-
ily Omomyinae; monotypic. Estimated body mass
around 1kg. See Appendix 1 for taxonomy.

agemate: see cohort.

agenesis: absence, failure, or defective development
of structures.

agenitalism: lack of gonads and secondary sexual
characters in an individual.

agent: 1. any power, principle, or substance that is
capable of producing a physical, chemical, or bio-
logical effect. 2. in epidemiology, an etiologic agent



is the organism or substance ultimately responsible
for a morbid condition or disease. 3. in evolutionary
studies, an agent of change can be any of the forces or
mechanisms of evolution.

agent of selection: any factor that causes individuals
with certain phenotypes to have an average higher
fitness than individuals with other phenotypes in a
specific environment.

Agerinia Crusafont-Pairo and Golpe-Posse, 1973:
adapoid prosimian from the middle Eocene of Asia
and Europe belonging to the notharctid subfamily
Cercamoniinae; two species; only known from iso-
lated teeth and fragments of jaw with teeth. Dental
formula unknown; known dental morphology sug-
gests faunivory. See Appendix 1 for taxonomy.

t agglutination: clumping together or bridging of
cells caused by the attraction of antibodies and anti-
gens, as in the case of red blood cell antigens with
specific antibodies. Verb: to agglutinate.

agglutinin: antibody that causes agglutination of red
blood cells.

agglutinogen: antigen that produces agglutination
when mixed with blood from another individual or
group.

aggregation: group of conspecifics beyond a mated
pair or family, that occupy the same area, but do not
cooperate or function as a unit; not a true society.

aggression: hostile physical act or threatening behav-
ior to defend or attack territory, social units, or dom-
inance. Some anthropologists argue that the category
should include self-injury as well as psychological
suffering (ostracism).

agile gibbon: vernacular for Hylobates agilis; aka
dark-handed gibbon.

agile mangabey: vernacular for Cercocebus
galeritus.

¥ aging: biologic process marked by the decline of
bodily function and individual adaptability (see
entropy) that commences at conception and proceeds
until the death of an individual. Aging is variously
described as the end of growth, or the increasing
probability of mortality with time. Aging is universal,
progressive, deleterious, and intrinsic. See senes-
cence, Hayflick limit, longevity, and telomere.

aging of populations: phenomenon that, as popula-
tions modernize, life expectancy increases, leading to
demographic shifts such as an increasing proportion
of elderly in a population.

aging, theories of: senescence theories fall into two
general categories: (1) aging and death results from
wear and tear on an organism (e.g. exhaustion
theory of aging), or (2) see genetic theories of
aging (e.g. Hayflick limit).

¥ agonistic behavior: behavior or activity connected
to any type of fighting; agonism.

Ailuropoda-orang fauna

agonistic buffering: use of third parties, such as
infants, by adults of social species to restrain aggres-
sion by other adults; observed among some species
of monkey.

agouti pattern: hair in which there is an alternating
light and dark banding that provides a speckled
appearance to the pelage.

agranulocytes: group of so-called nongranular white
blood cells that contain nonspecific (azurophilic)
granules; it includes the lymphocytes and the mono-
cytes and normally constitutes from 37% to 42% of
the total white blood cell population. Aka agranular
leukocytes.

agriculture: deliberate domestication, growth, har-
vesting and storage of plants; swidden agriculture is
considerably simpler than horticulture and seden-
tary farming, which are characterized by increasing
use of devices for crop irrigation; the term is some-
times used to include the raising of animals. See
domestication. Cf. nomadic pastoralism.

Agta: foragers or hunter — gatherers in the modern-day
Philippines who have survived with a subsistence
lifestyle in small-scale societies into the twenty-first
century.

¥ AIDS: Acquired Immune Deficiency Syndrome, a clin-
ical condition caused by the suppression of the human
immune system due to the agency of the human
immunodeficiency virus (HIV). The syndrome in-
cludes an AIDS-Related Complex (ARC) of early
symptoms, plus chronic opportunistic infections,
which are able to challenge the body because the
affected person’s deficient immune system can no
longer ward them off. Until the discovery of potent
drug combinations (‘cocktails’), AIDS was usually fatal
within 10-13 years. The clinical criteria of the CDC
requires laboratory confirmation of HIV infection in
persons who have a CD4+ lymphocyte (T4 helper cell)
count of <200 cells ml™* or who have an associated
clinical condition (a neoplasm or AIDS-related oppor-
tunistic infection). The clinical test for AIDS involves
the detection either of the virus itself (antigen test), or
of antibodies, which appear about two months after
exposure (antibody test); the presence of AIDS-specific
antibodies classifies an individual as AIDS seroposi-
tive. Testing for the AIDS antibody began in April
198s; testing for the antigen began in 1996. Aka
Acquired Immunodeficiency Syndrome, HIV disease.
See chemokine (C-C) receptor 5.

AIDS-Related Complex (ARC): set of early-onset
symptoms that presage the formal onset of AIDS,
including fevers of unknown origin, night sweats,
weight loss, fatigue, and an increase in the incidence
of opportunistic infections.

Ailuropoda-orang  fauna: fossil assemblage
found in the 1930s in Hong Kong drugstores by
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G. H. R. von Koenigswald that included teeth
of Gigantopithecus, orangutans, giant pandas
(Ailuropoda), tapir, bear, rhinoceros, and a primitive
species of elephant. Later finds in situ confirmed that
these were contemporary Middle Pleistocene fauna.

Ain Mallaha: archacological site located in northern
Isracl, dated to 12.5-10.5kya, and that contains
Natufian artifacts and evidence for domestication of
the dog by a well-documented burial of an AMH
female with her dog. The site has several village-like
structures indicative of sedentism.

Ainu: 1. ethonym for an indigenous people of the
northernmost Japanese archipelago on the island of
Hokkaido, traditionally characterized as having
Caucasoid or Australoid features such as light skin
color and body hair, and thought to be descended
from an ancient proto-Nordic stock. Aka Ainuids.
2. the language spoken by these people.

airorryhnchy: condition in which the face is tilted
towards the cranium. This is said to be the case in
Alouatta and Pongo.

AIS: see androgen insensitivity syndrome and testicu-
lar feminization.

AJHB: see American Journal of Human Biology.

AJP: see American Journal of Primatology.

AJPA: sec American Journal of Physical Anthropology.

aka: abbreviation for ‘also known as’.

AL: 1. abbreviation for Afar Locality; see NME and
NME AL for specific fossils. 2. (Latin) for Anno Lucis, in
the Year of Light; after 1650, Freemasons adopted
Archbishop Ussher’s conclusion that the Special
Creation had occurred in 4004 BC, and that Ussher
had published his conclusions in AL 5654.

alanine (Ala): an amino acid of the pyruvicacid family;
one of the twenty building blocks of proteins.

alare, alarae (al): 1. generally in reference to the lateral
wings of the nasal aperture. 2. paired osteologic
landmark of the facial skeleton; lateralmost point of
the nasal aperture. See Appendix 7.

alarm response: 1. in behavior, a warning given by an
individual toits conspecifics.In primates this signal
may be a call or a visual sign. 2. in physiology, an
immediate and energy-costly physiologic response
to an environmental change, e.g. sweating or shiver-
ing thermogenesis in response to temperature
change.

ALA-VP-2/10: see Ardipithecus ramidus kadabba.

Alaya: see Ardipithecus ramidus kadabba.

albedo: ratio of the light reflected by a surface to that
received by it.

albinism: refers to any one of several inherited condi-
tions in animals and plants. In humans, albinism is
usually caused by an autosomal recessive allele (see
OCA1, below) that blocks a step in the production of
the pigment melanin by failure to produce an
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enzyme essential to the process; associated with a
lack of the pigment in skin, hair, eyes and/or other
tissues (amelanic melanocytes). The most important
forms are (1) albinism, ocular, type I, X-linked (OA1),
an X-linked form, in which only the eyes lack
pigmentation; females are more severely affected
than males. A second form of X-linked OA also
exists (OAz). See Hermansky-Pudlak syndrome. (2)
albinism, type |, oculocutaneous, tyrosinase nega-
tive (OCA1), complete or ‘classic albinism’, in which
absence of melanin affects the eyes, hair, skin, and
hearing. Affected individuals also lack stereoscopic
vision as a result of misrouting of optic nerve
fibers; they are often also cross-eyed and blind. The
impaired protein is tyrosinase. Most OCA1 individuals
are compound heterozygotes; aka tyrosinase-negative
albinism. Affects at least 1 in 20 ooo children world-
wide. (3) albinism, type Il, oculocutaneous, tyrosin-
ase positive: in OCA2, functional tyrosinase is
present; two phenotypes occur, those with and those
without freckles. Sequelae include skin cancer and
gross visual impairment. Some pigment is present
at birth but lost during childhood. Cause is a dele-
tion in the P protein, which encodes a melanosomal
membrane protein. Matings between OCA1 and
OCA2 individuals produce double heterozygotes that
are unaffected (aka P-gene related OCA2, tyrosi-
nasepositive albinism). This form is common
among Nigerian Ibos, the Bantu of South Africa, and
African-Americans. (4) albinism, type lll, oculocuta-
neous, tyrosinase positive: in autosomal recessive
OCA3, functional tyrosinase is present; affected indi-
viduals are less sensitive to sunlight than OCA1 or
OCAz. Freckled skin and reddish hair may be present.
The defect seems to be a nonsense mutation in tyrosine
hydroxylase that reduces but that does not entirely
eliminate enzyme activity. There are about a dozen
other forms of albinism.
albino: individual that exhibits a melanin deficiency;
albinos are found in all human populations, as well as
among most animal and plant species. See albinism.
Albright syndrome: one form of the bone disease
fibrous dysplasia in which there is an endocrine dis-
turbance that leads to dermal pigmentation, early
puberty, and cessation of growth. Aka Albright—
McCune Sternberg syndrome, McCune—Albright
syndrome. Formerly called Albright’s disease.
albumin: water-soluble protein found in many foods as
well as serum albumin in human blood, synthesized
and secreted by the liver, and mapped to HSA 4q; uti-
lized by V. Sarich and A. C. Wilson to create one of the
first molecular clocks. See alpha globulins.
alcelaphine: any member of the tribe Acelaphini,
medium to large-sized antelopes (hartebeests, yopis,
wildebeests).



alcohol dehydrogenase (adh): an enzyme present in
most organisms that breaks down products (alco-
hols) which are the result of fermentation, usually as
a normal part of the digestive process. The oxidized
products include aldehydes and ketones.

aldosterone: mineralocorticoid hormone secreted
by the adrenal cortex, the principal electrolyte-
regulating steroid; promotes sodium retention
and potassium excretion in the kidneys, and the
secondary retention of water.

alert face: primate facial expression in which the eyes
are wide and the lips may part in response to a novel
object or situation.

Aleutian: ethonym for an autochthonous people that
inhabit the Aleutian Island chain in northwest North
America. Aleuts are a subsistence people who speak
languages related to those of the Arctic Inuit. See
Native American.

Algeripithecus Godinot and Malboubi, 1992:
parapithecoid from the Eocene of Algeria; one
species described; known from three isolated teeth.
Phylogenetic relationships uncertain with some
researchers stating that the affinities lie with the pro-
pliopithecines while others think that it belongs
with the oligopithecines. Estimated body mass
around 200 g. See Appendix 1 for taxonomy.

algorithm: 1. procedure for solving a mathematical
problem in a finite number of steps. 2. broadly, any
step-by-step procedure for solving a certain type or
class of problem.

alignment: longitudinal positioning of alimb or bone.

alike in state: refers to identical alleles inherited from
parents who are not closely related.

alimentary: pertaining to food or nutrition. Noun:
alimentation.

alimentary canal or tract: tubular portion of the
digestive system that begins with the mouth and
ends with the anus. See gastrointestinal tract.

alisphenoid bone: portion of the sphenoid bone
forming part of the lateral wall of the cranium;
alternative term for the greater wing of the
sphenoid.

alive: 1. having life or living; not dead or lifeless; sur-
viving. 2. pertaining to an entity capable of metabol-
ism, reproduction, and adaptation. See life.

alizarin staining: use of red alizarin to measure
current bone growth. Because nongrowing bone
tissue remains white in the presence of red alizarin,
only currently calcifying tissues take up the stain,
and indicates which tissues are growing at a particu-
lar developmental stage.

alkaline: pertaining to, containing, or having the reac-
tion of an alkali (base); having an H* concentration
lower than that of pure water, i.e. possessing a pH
greater than 7.o. Cf. acid.
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Allenopithecus Lang, 1923

alkaloid: any of a class of compounds produced in
plant tissues that are distasteful, toxic and/or poison-
ous to herbivores; many also exhibit a pharmacolog-
ical action, as in caffeine, cocaine, nicotine, morphine
and quinine.

alkaptonuria: autosomal recessive caused by defects in
the enzyme homogentesic acid oxidase (HGO) that
normally breaks down homogentesic acid (alkapton);
results in the relatively benign excretion of high
levels of alkapton, which causes urine to turn black
upon exposure to air, especially when allowed to
stand; black pigmentation of cartilage and collage-
nous tissues is also a feature. Most people with alkap-
tonuria also develop arthritis. This trait was the first
ever discovered to be the result of a metabolic block
and (among others, such as albinism) resulted in Sir
Archibald Garrod’s book Inborn Errors of Metabolism
(1909).

allantois: membranous sac outside the body of the
embryo that develops out of the yolk sac. In oviparous
animals it serves as a waste repository, but in mammals
it functions in the formation of blood cells during the
embryo stage. Later the blood vessels of the allantois
become the umbilical blood vessels. The allantois also
contributes to the formation of the urinary bladder.
See angiogenesis.

Allee principle: concept that there is an intermediate

number of individuals that represents the optimal

size of the population; too few and individuals

cannot find mates, too many and there is competition

for resources.

allele: particular form or variant of a gene, distin-

guishable from alternative forms at a single genetic

locus which they occupy, one at a time. In humans,

for example, there are three alleles in the ABO blood

group system. Variations include allelic, allelism,

allelomorph, allelomorphic series.

allele frequency (p, 4, 7): percentage or proportion of

a particular form of a gene in relation to the total of

all forms ata particular locus in a deme (for example,

A=p=03,B=¢q=0.20=r=o0.s5,in the three-

allele human ABO blood group system); also, the

probability of sampling an allele at random from

such a population.

allelic exclusion: process by which one of two alleles
is expressed in a diploid cell; the second allele is
excluded from expression. Cf. parental imprinting.

allelomorph: sec allele.

allelotype: genetic composition of a population. In
practice, a tabulation of all variable genetic informa-
tion that characterizes a population.

Allenopithecus Lang, 1923: monotypic catarrhine
genus to which the swamp monkey belongs; inhabits
forests of central and western Africa. Terrestrial or
semiterrestrial; diurnal. Sexually dimorphic in
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mass: males average 7 kg, females 3 kg. Natural his-
tory poorly known. Dental formula 2.1.2.3. Diet prob-
ably frugivory. See Appendix 2 for taxonomy and
Appendix 3 for species.

Allen’s galago (bushbaby): vernacular for Galag-
oides (= Galago) alleni.

¥ Allen’s rule: tenet that extremities (e.g. legs, ears
and tails) of polytypic and homeothermic species
tend to be shorter in colder climates than in warmer
ones, thereby reducing the surface area of the body.
In humans, for example, equatorial peoples such as
Nilotics have long and slender arms, whereas arctic
peoples such as the Inuit possess shorter arms and
legs. This tendency is correlated with the need to con-
serve heat in colder climates and to radiate heat in
warmer climates. See thermoregulation and crural
index.

Allen’s swamp monkey: vernacular for Alleno-
pithecus nigroviridis.

allergen: any substance that stimulates an allergic
response in the body; allergic reactions are markedly
specific and usually require only minute amounts of
the allergen. Adjective: allergenic.

allergic rhinitis: inherited condition characterized by
chronic runny nose and itchy eyes. Exhibits evidence
for genomic imprinting.

allergy: acquired, altered reactivity to a substance that
can result in pathologic reactions upon subsequent
exposure to that particular substance; antibodies are
generally of the IE class. Aka hypersensitivity.

Allia Bay: archaeological site found in 1982 in East Lake
Turkana, Kenya, dated to 4.1-3.9 mya. The hominid
remains, 12 specimens, include fragments attributed
to Australopithecus anamensis. Postcranial remains
are indicative of bipedalism, yet jaw fragments pos-
sess characteristics that are very ape-like, including
parallel tooth rows. Site paleoenvironment was lake-
side forest in arid region. See Kanapoi.

alliance: association between individuals or social
groups for some mutual benefit.

alloantibody: antibody from one individual that reacts
with an antigen present in another individual of the
same species. Anti-A, for example, is an alloantibody
of the A antigen in the human ABO blood group.

alloantigen: antigen from one individual that reacts
with an antibody present in another individual of the
same species. A, for example, is an alloantigen of the
anti-A antibody in the human ABO blood group. Aka
homologous antigen, isoantigen.

Allocebus Petter-Rousseaux & Petter, 1967: mono-
typic prosimian genus to which the hairy-eared dwarf
lemur belongs; believed to have been extinct until a
German naturalist photographed an individual in a
remote region of Madagascar in the late 1980s. Body
mass probably between 60 and 100 g. Natural history

virtually unknown. Population densities low. Appears
to hibernate from May to October. See Appendix 2 for
taxonomy and Appendix 3 for species.

allochemical: any substance produced by a plant to
defend itself from predators. Allochemicals may be
toxic, disruptive to metabolism, or inhibit digestibil-
ity. Evolutionarily these plant defensive chemicals
appear to be directed against insects, whereas phys-
ical structures such as thorns are directed against ver-
tebrate herbivores. Aka secondary compound, plant
defensive chemical. See alkaloid.

allochronic speciation: split of a species into two
species owing to a difference in timing of their breed-
ing seasons.

allochthone: any organism that evolved in a geo-
graphical region other than the area where it is cur-
rently found; organism that dispersed from the
geographical area where it evolved. For example,
lemurs appear to have evolved in North America and
Europe, but are only found in Madagascar today.
Adjective: allochthonous. Cf. autochthone.

allocortex: any primitive, unlaminated portion of the
cerebral cortex such as the olfactory cortex.

allogamy: fertilization by the union of the ovum of
one organism with the spermatozoon from another.
Aka cross-fertilization.

allogeneic: relating to genetically different mammals
produced by normal genetic recombination of out-
bred lines. Cf. syngeneic.

allogenic: pertaining to genetically similar individ-
uals of a single species; allogeneic.

allograft: transplantation procedure in which both the
donor and the graft recipient are members of the
same species. Cf. xenograft.

allogrooming: grooming performed on another indi-
vidual. See autogrooming.

allomarking: act of applying an odorous substance, such
as glandular secretion or urine, to a social partner.

t allometry: 1. relative growth of a part in relation to
another part or to the entire organism. 2. the study of
such relationships, such as brain size and body size,
or basal metabolic rate and longevity. 3. Any rela-
tionship of size between two body parts y and x that
can be expressed by the power formula y = ¢ + bx,
where ¢, b and a are parameters, the intercept,
the slope, and an exponential term, respectively.
Allometry frequently employs regression methods to
express the relationship between variables. Adjective:
allometric. Aka heterauxesis, heterochrony. Cf. corre-
lation. See J.S. Huxley, interspecific allometry, and
intraspecific allometry.

allomother: female that participates in the rearing of
an infant other than her own. See alloparenting.

allonurse: female that is not the mother, but allows an
infant to suckle (nurse).



alloparapatric speciation: proposal that some
new species emerge from geographically isolated
(allopatric) populations but later become parapatric
(contiguous) in regions where limited hybridization
may occur.

¥ alloparenting: common behavior in many primate
species in which individuals other than the parent(s)
hold, carry, and in general interact with infants. See
allomother.

allopatric: pertaining to two populations that are
separated from each other; isolation.

allopatric hybrid zone: see hybrid zone.

allopatric model: proposal that speciation occurs
after populations become isolated and subsequently
diverge owing to the independent action of natural
selection and genetic drift.

allopatric populations: breeding populations that
occupy separate, disjunct geographical areas.

allopatric race: see geographical race.

allopatric speciation: gradual emergence of a
reproductively isolated new species from a former
population owing to geographical isolation; aka
geographic speciation. Cf. sympatric speciation.
See Mayr, Ernst.

allopatry: pertaining to a state of absence of overlap in
the geographical range of two demes or species;
mutual exclusivity, as opposed to sympatry. Cf. gene
flow. Allopatry effectively prevents populations from
sharing genes as long as they remain separated.

alloploid: fertile hybrid arising from the combination
of two or more sets of chromosomes from different
ancestral species. Aka allopolyploid.

alloprocoptic selection: form of selection in which
matings of allelic homozygotes (e.g. AA X aa) tend to
produce more surviving offspring, on average, than
other possible matings. See hybrid vigor.

allotype: in sexually dimorphic species, a type speci-
men representing the opposite sex of the holotype.

allozygous: referring to two alleles at the same chromo-
some locus that are different or at least whose identity
is not due to common descent. Cf. autozygous.

allozyme: distinct form of an enzyme, encoded by
different alleles at the same genetic locus, and
detectable by electrophoresis. Cf. isozyme.

alluvium: sand, gravel and soil that have been
deposited by flowing water.

Alouatta Lacépéde, 1799: platyrrhine genus to
which the howler monkeys belong. Most workers rec-
ognize six allopatric species in South and Central
America ranging in body mass from 4 to 11 kg.
Sexually dimorphic in body mass, pelage color,
or both. Arboreal. Diurnal. Dental formula: 2.1.3.3/
2.1.3.3. Folivorous, with fruit supplements. Hindgut
fermenters. Possess a prehensile tail. A distinctive
feature of these monkeys is their loud roar, which
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1 alpha globin chain

advertises their territories, made possible by a modi-
fied and enlarged hyoid. There is no agreement on the
placement of Alouatta within the ceboids. A subfam-
ily Alouattinae (Trouessart, 1897) is recognized, but is
included among the family Cebidae or the family
Atelidae depending on the authority. See Appendix 1
for taxonomy.

Alouattinae: subfamily of the platyrrhine family
Cebidae that consists of the genus Alouatta; howler
monkeys. Some workers recognize the howlers as
belonging to a separate family, the Alouattidae. See
Appendix 2 for taxonomy, Appendix 3 for living
species.

alpha: 1. the first letter of the Greek alphabet (A, ),
which also usually denotes the first member in a
series or set. 2. term that refers to the highest-
ranking individual within a dominance hierarchy;
others of lesser rank in the hierarchy may include
beta individuals, gamma individuals, etc.

alpha,-antitrypsin (AAT): plasma protein produced pri-
marily in the liver that inhibits the activity of elastase,
trypsin, and other proteolytic enzymes. Also written
o-antitrypsin. Aka alpha-proteinase inhibitor. See
alpha,-antitrypsin deficiency.

alpha,-antitrypsin deficiency (AATd): condition in
which elastase accumulates in the lungs owing to
deficiency of alpha,-antitrypsin, a heritable reces-
sive genetic defect. Deficiency of this protein is asso-
ciated with the development of emphysema.

alpha decay: radioactive decay in which the nucleus of
the parent atom loses a positively charged alpha par-
ticle (two protons and two neutrons, the nucleus of a
helium atom) decreasing its atomic number by two.

alpha diversity: species diversity within a habitat or
community of organisms.

alpha female: dominant female in a primate group.
There is a dominance hierarchy in multi-female pri-
mate troops. If the troop is also multi-male, the dom-
inant female may or may not be a partner or consort
of the alpha male.

alpha fetoprotein (AFP): protein found normally in
amniotic fluid that indicates, by both presence and
concentration, an increased probability of certain
fetal defects. High AFP values are associated with
congenital anomalies such as neural tube defects; low
AFP can be a sign of Down syndrome. AFP is struc-
turally related to serum albumin.

¥ alpha globin chain (« Hb): one of two polypeptide
chains that compose the tertiary structure of several
forms of hemoglobin. In humans, the alpha globin
chain consists of 141 amino acids, transcribed and
translated from a cistron on chromosome 16. A total
of four chains are required for the completion of a
functional molecule: two alpha chains, and two beta
globin chains. Aka alpha globin.
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alpha globulins: serum proteins consisting of polypep-
tides. Functions largely unknown, although they
appear to alter binding sites for neurotransmitters in
the human brain. Two electrophoretic fractions exist:
a, globulin contains the ‘good” type of cholesterol,
high-density lipoprotein (HDLs); and o, globulin con-
tains haptoglobin. See albumin and globulins.

alpha karyology: determination of chromosome
numbers and approximate sizes. The first analytical
level of karyology.

alpha lactalbumin: milk-specific protein evolved from
lysozyme and necessary for the synthesis of lactose.

alpha level («): in statistics, the probability of incor-
rectly rejecting the null hypothesis when such a
hypothesis is tested. See Type 1 error.

«,: see ratio of male to female mutation rates.

alpha male: dominant male in a primate group.

alpha satellite: essential portion of the centromere
that consists of a repeated 171-base DNA sequence.
alpha (or «-) thalassemia: sce thalassemia.

alpha waves: electrical activity emanating from the
parietal and occipital lobes of the cerebral hemi-
spheres, normally detected as rhythmic oscillations
of about 10-12 cycles per second when a person is
awake and relaxed but with eyes closed. See elec-
troencephalogram. Aka alpha rhythm.

alpine: 1. strictly defined, in reference to the habitats
and organisms (including, in the past, humans) found
in the European Alps. See Alpine. 2. used in reference
to environments and organisms found between the
tree line and the snow line of mountains.

Alpine: ethonym for one of the European races of
Lapouge (European, Alpine, and Homo contractus), a
taxon not considered valid today. Physically,
Alpines were hybrids, with round heads, stocky
bodies, and had medium European skin complex-
ions; this race was alleged to have dull intelligence,
and to be stubborn and miserly. Geographically,
Alpines were distributed from Switzerland through
to the Balkans.

Alpine glacial sequence: older standard glacial
sequence for the Pleistocene, proposed in 1909 by
A. Penck and E. Briickner. See Gunz, Mindel,
Riss, and Wiirm glacial maxima, and Giinz-Mindel
(Cromerian), Mindel-Riss (Holstein), and Riss-
Wiirm interglacials (or interstadials). The quadrate
Alpine sequence has recently been modified and
extended as the Emiliani-Shackleton glacial
sequence.

alpine tundra: located today in the arctic, any treeless
area with low-growing vegetation and permanently
frozen ground below the surface. The surface soil sup-
ports lichens and mosses. During the Pleistocene,
tundra conditions were found much nearer the equa-
tor owing to the encroachment of glaciers.
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Alport syndrome: heritable, X-linked recessive condi-
tion characterized by deafness and inflamed kidney
tubules, due to abnormally formed collagen. Similar
symptoms are also caused by autosomal modes of
inheritance.

ALS: see amyotrophic lateral sclerosis.

Altamira Cave: archaeological site found in 1869 in
the Cantabrian region of northern Spain, dated to 14
kya, and that contains artifacts, faunal assemblages,
and elaborate wall decorations.

Altamura: archaeological site found by spelunkers in
1993 near Altamura, Italy, dated to an estimated 500
kya. Contains unexcavated hominid remains includ-
ing the complete skeleton of an adult male coated by
calcium nodules and partly obscured by stalactites.
Originally attributed to Homo neanderthalensis
but more recently considered by some researchers to
be Homo heidelbergensis.

Altanius orlovi Dashzeveg and McKenna, 1977:
fossil species from the late Paleocene and early
Eocene of Mongolia. Based on characteristics of the
lower back premolar (P4) it has been referred to as a
tarsiiform provisionally assigned to the Omomyidae,
although this affinity has been questioned. Other
authors suggest it belongs with the anaptomor-
phines (Anaptomorphinae). A. orlovi is known only
from a single right mandibular fragment that con-
tained the lower fourth premolar and the three lower
molars. If A. orlovi is a tarsiiform, it is the oldest Asian
representative of that taxon. Very small, with an esti-
mated body mass of 30 g. The dentition suggests an
insectivorous, a nectarivorous, or a gummivorous
diet.

altered proteins theory of aging: intracellular, sto-
chastic model of aging in which the major premise is
that there are time-dependent post-translational
changes in molecules that result in conformational
changes in structural molecules, and that decrease
enzyme activity and cell efficiency. See prion protein,
Alzheimer disease, and racemization. Aka protein
changes theory.

alternative hypothesis (HA): hypothesis offered as an
explanation if a corresponding null hypothesis fails.
Aka the operational hypothesis. See hypothesis
testing.

alternative splicing: different patterns of exon splic-
ing of a transcript, resulting in production of pep-
tides that differ in amino acid sequence. Variants of a
protein (isoforms) can thus be produced from a single
gene. Aka differential splicing, exon shuffling.

altitude: vertical distance above sea level; used in adap-
tation studies, the term usually refers to exception-
ally high altitudes where populations have adapted
to cold temperatures, increased UV radiation, and
relative hypoxia.



altitude sickness: distress brought about by exposure
to high altitude, where there is less oxygen per cubic
centimeter of air, causing hypoxia and consequent
lowering of arterial oxygen content; also caused by
respiratory alkalosis. See acute mountain sickness,
subacute mountain sickness, and chronic moun-
tain sickness.
altitude thorax: expanded thorax that produces a
barrel-shaped chest in individuals who inhabit high
altitude during their growing years. This expanded
thorax allows for larger lungs and more efficient res-
piratory ventilation in environments with lower
atmospheric pressure.

altitudinal race: sce physiological race.

Altmann, Jeanne (1940-): US primatologist. J. Altmann
was trained in mathematics as an undergraduate; her
Ph.D. (Chicago, 1979) reflected a strong interest in
research design and female social organization.
J. Altmann began a long field collaboration with her
husband S. A. Altmann that has included field studies
of baboons at what is now Amboseli National Park in
Kenya. Author of ‘Observational study of behavior:
Sampling methods’ (Behaviour, 49: 227, 1974); this
paper is one of the most cited papers in primatology,
and was instrumental in causing primatologists to
rethink field research methods. J. Altmann is known
for a focus on primate demography and nonexperi-
mental research design. She was among the first to sug-
gest that females should be a focus of research and that
primatologists had underestimated the genetic contri-
bution of females to future generations.

Altmann, Stuart A. (1930-): US zoologist and primat-
ologist. S. A. Altmann took a master’s degree with
UCLA bird ecologist George A. Bartholomew and a
Ph.D. in behavioral ecology with E. O. Wilson at
Harvard, and did field research in the Cayo Santiago
thesus populations, then conducted a census of the
Barro Colorado howler populations; both works had a
communications-oriented approach. He and his wife
Jeanne began a field collaboration in the 1950s that
included one of the longest ongoing field studies of
baboons at Amboseli National Park, Kenya. S. A.
Altmann was instrumental in introducing American
and European researchers to the work of Japanese pri-
matologists (see potato-washing behavior and rice-
washing behavior), and arranged for the translation
of several papers that were published in western jour-
nals. The result of this collaboration was Japanese
Monkeys (1965), co-edited with K. Imanishi. S. A.
Altmann was one of the early promoters of mathemat-
ical models of behavior and ecology, and was active
into the twenty-first century at his long-term site in
Kenya, where he studied foraging behavior.

altricial: pertaining to species characterized by small
litters, long gestation, and slow development, that
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alveolare

are less developed at birth, and that exhibit a marked

delay in the attainment of independent self-

maintenance; hence, an increased dependency upon
parents, a condition found in primates, especially
humans. Said of K-selected species. Cf. precocial.

altruism: social interaction with a cost to self or
one’s individual fitness, for the benefit of a recipi-
ent(s), whose fitness is increased; selfless behavior
within a species. According to E. O. Wilson and
others, altruism may be either rational, conscious, or
conscious and influenced by emotion. One of three
classes of cost-benefit behaviors in the theory of
sociobiology (the others are selfishness and spite).

Altruism is a central problem of both sociobiology

and Darwinism. See behavioral ecology and limbic

system. Cf. reciprocity and nepotism.

Alu sequence: name for a characteristic 281 base
sequence of DNA recognized by the restriction
endonuclease Alu1. It is very common: about 5-10% of
human DNA consists of the Alu sequence, or about
300-500k copies in the nuclear genome; it appears to
be untranscribed DNA. Because it is polymorphic, it
can be used for phylogenetic studies. The sequence
had been proposed as an example of selfish DNA.
Aka alu family, alu element. See SINE.

alvar: chemical substance used to harden bones recov-
ered from an archaeological excavation so that they
can be removed and handled without breakage.

Alvarez theory: sce asteroid impact model.

Alveojunctus minutus: Paleocene species found
in North America and belonging to the con-
troversial fossil family Microsyopidae, suborder
Plesiadapiformes. See Appendix 1 for taxonomy.

alveolar: of, relating to, or constituting: 1. an alveolus.
2. the part of the jaw where the teeth arise. 3. an air
sac of the lungs.

alveolar arch: see dental arcade.

alveolar border: superior border of the mandible that
contains the dental alveoli that bear the lower teeth.

alveolar point: landmark at the center of the alveolar
margin of the upper jaw mid-way between the cen-
tral incisors.

alveolar process: inferior border of the maxillary
bone that projects down and contains the dental
alveoli that bear the upper teeth. See alveolar
border, dental arcade.

¥ alveolar prognathism: forward projection of that
partof the mandible and/or maxilla that contains the
teeth; results from the large size of teeth, roots, or
both. See prognathism.

alveolar ridge: area directly to the rear of the upper
teeth.

alveolare (ids): single craniometric landmark of the
facial skeleton; mid-sagittal point of the maxillary
alveolar arch, inferior to the nasal septum, between



ameloblast

the upper central incisors. This is the lowest land-
mark used for the measurement of facial height. See
Appendix 7.

alveolo-condylian plane (CA): see Broca horizontal.

alveolon (alv): single osteologic landmark of the hard
palate; point where a coronal line drawn from the
alveolar ridges intersects the mid-sagittal point of
the most posterior portion of the hard palate. See
Appendix 7.

alveolus: general anatomical term used to designate a
small saclike structure. 1. a dental alveolus is one of
the cavities in the alveolar process of the mandible or
maxilla in which the roots of the tooth are held by the
fibers of the periodontal ligament. 2. a pulmonary
alveolus is one of the polyhedral outpouchings along
the walls of the alveolar sacs and alveolar ducts
through the walls of which alveolar gas and pul-
monary capillary blood gas are exchanged.Plural:
alveoli, alveolae.

Alzheimer disease (AD): or ‘presenile dementia’, so-
called by Alois Alzheimer in 1907 when he described
a disability that affected the middle-aged and eld-
erly; a progressive form of mental disease occurring
in middle age or later, characterized by intellectual
deficit and loss of short-term memory. AD is with
characteristic changes in and near nerve cells, and
with an increase in the amounts of certain gummy
brain proteins, the beta- and tau-amyloids.
Intraneuronal tangles of neurofibrils are also a fea-
ture. At least eight variants have been mapped to var-
ious human chromosomes. AD is twice as common in
women as in men, and (in 2003) is the fourth leading
cause of death in American adults. A clinical variant,
familial Alzheimer disease (FAD), early onset,
manifests in the fifth or later decades of life, but
only 5-10% of Alzheimer cases are inherited.
Aka Alzheimer’s dementia, presenile dementia.
Cf. Parkinson disease.

a.m. or AM: abbreviation for anatomically modern;
used to refer to a fossil that falls within the range of
variation of an existing species, e.g. anatomically
modern humans (AMH).

amalgamation: 1. a mix or blend. 2. see racial amal-
gamation.

amaurotic idiocy: see infantile amaurotic idiocy.

ambidextrality: 1. state of having symmetrical parts or
members and equally efficient use of parts on either
side with equal skill; ambidextrous. 2. commonly,
being equally skilled with both hands. Cf. dextrality
and sinistrality.

ambient: pertaining to the prevailing conditions of the
environment surrounding an organism or research
equipment.

ambient temperature (T,): temperature of the envi-
ronment immediately surrounding an organism or
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research equipment; usually refers to the air or water
immediately surrounding a body.

ambiguous: poorly defined such that an open inter-
pretation can be made; uncertain; equivocal. Noun:
ambiguity.

ambiguous genetic code: refers to a codon that pro-
duces more than one product.

ambiguous genitalia: compromised sexual develop-
ment due to a variety of causes, both environmental
and genetic. Among the approximately forty genetic
conditions that have ambiguous genitalia as a major
feature are partial and/or complete androgen insensi-
tivity syndrome, congenital adrenal hyperplasia
(several varieties), male and/or female pseudoher-
maphroditism, and hermaphroditism (see hermaph-
rodite) Some researchers estimate the frequency at
between 1 and 2% of all live births. Aka syndromes of
abnormal sex differentiation.

ambisexuality: having characteristics of, or affecting,
both sexes. Adjective: ambisexual.

Amboseli National Park: research site located in
Kenya where long-term field studies of yellow
baboons (Papio cynocephalus) and vervet monkeys
(Chlorocebus  aethiops) have been conducted
for decades. Primatologists who have conducted
field research at this site include: S. A. Altmann,
J. Altmann, T. T. Struhsaker, D. Cheney, R. Seyfarth,
G. Hausfater, D. G. Post, M. D. Hauser, and J. E.
Philips-Conroy.

Ambrona: archaeological site found in the 1960s in cen-
tral Spain, dated to 700-500kya (Middle Pleistocene),
painstakingly excavated by F. C. Howell, and that
contains Acheulean artifacts which indicated that
their makers preferentially used their right hands
when manufacturing tools. It has been argued that
this site also contains evidence for the controlled use
of fire, as bones of 30-35 ‘wooden elephants’ appear to
have been charred. Aka Torralba and Ambrona (two
distinct sites, however).

ambulatory: possessing limbs that enable walking
about. Noun: ambulation. See locomotion.

Ameghino’s autochthonous thesis: proposal by
Argentinean paleontologist F. Ameghino, advanced
in the 1930s, that Native Americans arose and evolved
from basal New World primates. Little evidence sup-
ports this idea, and it was discarded by the 1960s. The
term ‘ameghinoi’ has come to refer to any fossil of
dubious provenance or authenticity.

ameiosis: type of cell division in which gametes
are formed without reduction in chromosome
number.

amelia: congenital condition resulting in the absence
of alimb or limbs.

amelification: see amelogenesis.

ameloblast: specialized cell that forms tooth enamel.



amelogenesis: process through which dental enamel
is formed, involving the biomineralization of
hydroxyapatite within a self-assembled amelogenin
structural matrix. Aka amelification.

amelogenesis imperfecta (AIHi): heritable, X-
linked recessive condition characterized by abnor-
mal soft and white tooth enamel, due to defects in
the amelogenin gene, and that has a homologous
locus in the Y chromosome.

amelogenin: enamel matrix protein formed in the
juvenile stage of a mammal as part of amelogenesis.
Homologous amelogenin is found on both the X
(AMELX) and Y (AMELY) chromosomes, and is useful
for molecular sex determination. Functionally
orthologous amelogenin exon 2 is found in a wide
variety of biomineralizing organisms, dating the
genesis of this sequence to well over 500 mya.
Amelogenin is also suspected to contribute to
enamel thickness and to be one of the polygenes
that contributes to sexual dimorphism.

amenorrhea: absence or arrest of menstruation.

Ameranthropoides loysi Montandon, 1929: mis-
taken example of early man in the New World, an
‘anthropoid’ from Venezuela that was photographed,
but the bones of the animal hunted by F. de Loys have
since disappeared.

American: eighteenth-century name for the indigenous
peoples of the Americas. One of the five often-cited
racial varieties recognized by Blumenbach (1790); the
others were Ethiopian, Malayan, Mongolian, and
Caucasian.

American Academy of Forensic Sciences (AAFS):
professional society dedicated to the application of
science to the law; membership includes physicians,
criminalists, toxicologists, attorneys, dentists, phys-
ical anthropologists, document examiners, engineers,
psychiatrists, and educators who practice and perform
research relating to forensic science.

American Anatomical Association (AAA): parent
organization from which the American Association
of Physical Anthropologists was formed. The AAA
has declined in recent years and currently has only
about 500 members.

American Anthropological Association (AAA):
largest and oldest active major anthropological
organization in North America. Primarily repre-
sents the social science branch of anthropology
(only about 15% of the AAPA hold concurrent mem-
bership). Evolved from the Washington (DC)
Anthropological Association. In addition to divi-
sions containing units of interests to cultural
anthropologists, there are today (2003) major units
for the Archaeology Division, the Biological
Anthropology Division, and the Society for Medical
Anthropology, among others.
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American Journal of Physical Anthropology

American Anthropologist: journal that commenced
publication in January 1888 as an organ of the
Anthropological Society of Washington, DC.
Currently the official journal of the American
Anthropological Association.

American Association of Physical Anthro-
pologists (AAPA): society founded in 1931 at the
annual meetings of the American Anatomical
Association. The AAPA is devoted to the study of
human biology, including human evolution and
human biological variation. The AAPA was heavily
anatomical in its original orientation; its current
members conduct research in physiology, genetics,
adaptation, growth and development, and primate
morphology and behavior, as well as other areas of
interest to human evolutionary biologists. This is
the largest society of human evolutionary biologists
in North America, with approximately 1500 mem-
bers. The official journal of the AAPA is the American
Journal of Physical Anthropology.

American Board of Forensic Anthropologists
(ABFA): professional certifying board for physical
anthropologists specializing in forensics.

American Historical School: the approach of Franz
Boas, termed historical particularism. Although he
never established a formal ‘school’ of anthropology,
Boasian anthropology nevertheless exists in terms of
the influence of the man and his students, who
included Alfred Kroeber, Margaret Mead, Ruth
Benedict, Edward Sapir, Melville Hershkovits, Robert
Lowie, A. Irving Hallowell, M. F. Ashley Montagu,
Ruth Bunsel, Paul Radin, and Leslie Spier.

American homotype: proposal in 1842 by S. G. Morton
that an average type of American Indian existed; this
typological race concept was carried forward by
A. Hrdlicka a century later, and lost momentum only
in the latter part of the twentieth century.

American Indian: ethonym for some of the indige-
nous peoples of North America, especially those in
the continental USA. The term resulted from the
erroneous belief held by Europeans during the first
decade after contact that the Indies could be reached
by sailing directly across the Atlantic Ocean. Cf.
Native American.

American Journal of Human Biology (AJHB):
official journal of the Human Biology Association
(formerly the Human Biology Council). First pub-
lished in 1989, it presents research conducted in the
interdisciplinary field of human biology.

American Journal of Physical Anthropology
(AJPA): founded in 1918 by AleS Hrdli¢ka as the
official organ of the newly formed American
Association of Physical Anthropologists, it is
currently published by Wiley—Liss (John Wiley and
Sons), New York.



Amish culture

American Journal of Primatology (AJP): journal
devoted to the study of primate biology; the offi-
cial journal of the American Society of
Primatologists, first published in 1976. The current
publisher is Wiley—Liss (John Wiley and Sons), New
York.

American Mongol: Mongoloid subgroup found
among some Native American groups, such as the
Pueblo.

American polygenist school: idea of plural origins
of the species Homo sapiens held in the early
nineteenth century. One group, exemplified by
S. G. Morton, rationalized a form of scientific
racism, while a second group, of which J. C. Nott and
G. R. Gliddon were representative, approached the
problem using both anthropological theory and
socioeconomic ideas. Both groups, however, were
strict supporters of polygenism.

American School of Anthropology: influential
group of mid-nineteenth century orthodox physi-
cians and biblical scholars whose research led them
to believe that evolution could not have occurred
within the time frame allowed since the biblical
Special Creation; that variation among ‘human
types’ was too great to be explained by historical or
climatic influences, and therefore the races (even
species) of humans must have been created sepa-
rately; hence these scholars were also known as poly-
genists. Among the more prominent were Samuel
Morton, Josiah Nott, and George Gliddon.
American Sign Language (Ameslan, ASL): a lan-
guage of gestures used by deaf people in the USA. ASL
is a legitimate language and has not only vocabu-
lary, but also grammar and the other aspects of any
language (with the exception of spoken words). ASL is
unique to the American deaf community; other coun-
tries have their own sign languages. Some studies of
ape language and cognition utilize subsets of ASL. See
pasimology.

American Society of Primatologists (ASP): organiza-
tion founded in 1977 as an American affiliate of the
International Society of Primatologists; its first
meeting was held in Seattle, WA (USA)in 1977. By 1982
its scientific organ, the American Journal of
Primatology, had commenced publication. The ASP
hasapproximately 750 members. More than half of the
membership specialize in some aspect of behavior and
the largest academic disciplines represented in the
ASP are anthropology, psychology, and zoology,
respectively.

American trypanosomiasis: sec Chagas’ disease.

Amerind: 1. anthropological term (ethonym) denoting
an American Indian. 2. a language family proposed
by linguist Joseph Greenberg that includes all
indigenous languages of the Americas.
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Amerindian: ethonym used by anthropologists to des-
ignate the indigenous peoples of the Americas; aka
American Indian, Native American, Amerind.

Ames test: bioassay developed by Bruce Ames and
others for identifying mutagenic compounds; uti-
lizes Salmonella typhimurium.

Ameslan: see American Sign Language.
¥ AMH: anatomically modern human; comparable to
living humans in all structural aspects; Homo sapi-
ens sapiens.
amino acid: one of twenty unit molecules that are
the common building blocks of polypeptides or pro-
teins, arranged in a specific order by each gene, called
the sequence. In living organisms, amino acids are
levorotatory molecules, containing both an amino
group (-NH,) and a carboxyl group (-COOH). Amino
acids occur naturally in plants and animals. In fossils
and some low-turnover living tissue (bone, tooth
enamel), 1- forms slowly racemize into dextrorota-
tory molecules at specific rates. See amino acid
racemization and protein synthesis.
amino acid racemization (AAR): nonradiometric
dating technique in which the ratio of an r-amino
acid to its p-amino acid is measured; fossil material
can be dated directly. After the death of an organism,
the proteins break down into free amino acids. In life
proteins contain L-amino acids, but after death
these slowly invert into p-amino acids, a process
called racemization; different amino acids have
different conversion rates. Amino acid racemization
includes periods that range from a few hundred years
to several hundred thousand years; however, amino
acid racemization rates are very sensitive to tempera-
ture and pH. If these factors significantly influence
the rates, the dates obtained can be unreliable. Aka
amino acid dating.

amino acid replacement: substitution of one amino
acid for another, creating variation in the amino acid
sequence of a protein.

¥ amino acid sequencing: molecular technique in
which amino acid sequences in proteins are mapped;
these sequences can then be compared between
species to deduce evolutionary relationships.

amino acid substitution: mutation that involves the
substitution, insertion or deletion of one or more
amino acids in a polypeptide chain.

amino group: chemical group (NH,) found in amino
acids and at one end of a polypeptide chain.

aminoaciduria: presence of an amino acid(s) in the
urine in abnormal quantity, usually due to a meta-
bolic defect.

Amish culture: Americans of German descent, an
Anabaptist sect, residing primarily in Pennsylvania, all
descended from about 200 original immigrants, who
dress plainly and shun innovation and technology.



Several genetic traits are found in this population at
high frequency, owing to the founder effect. Aka Old
Order Amish.

amitosis: direct division of a cell simply by elongation
and division of the nucleus and cytoplasm into two
new cells, unlike the ordinary process of cell repro-
duction (mitosis).

amity—enmity complex: Herbert Spencer’s term for
the perceived duality of the nature of animals to form
friendships with some individuals and to behave
agonistically toward others.

Ammon’s law: generalization that there is a correla-
tion between stature and the shape of the cranium;
specifically, that there is a negative correlation
between stature and the cephalic index. The correla-
tions are modest, and applicable only to males from a
homogenous population.

amniocentesis: procedure performed on pregnant

women introduced in 1952, a method of sampling

amniotic fluid that surrounds the developing fetus.

The procedure involves the insertion of a hollow

needle into the uterus and the withdrawal of fluid

and suspended fetal cells. Cultured cells are used for
the diagnosis of potential genetic and cytogenetic
disorders in the fetus. The test is usually performed
during the 15th or 16th week of a pregnancy.

amnion: extraembryonic membrane that envelopes
the developing fetus and that fills with amniotic
fluid; develops about the 7th day after conception.

Amniotic fluid cushions the developing embryo. Aka

amniotic membrane.

amniotes: clade that includes reptiles, birds and
mammals; these all develop through an embryo that
is enclosed within an amnion, which is probably an
adaptation for breeding on dry land.

amniotic cavity: fluid-filled space enclosed by the
amnion, located between the uterine lining and an
early embryo.

amniotic egg: hard-shelled reptilian egg.

amniotic fluid (Amf): fluid contained within the
amniotic cavity that surrounds the developing fetus
in a pregnant female. It is this watery fluid, which
contains fetal cells, that is obtained during amnio-
centesis.

amoebiasis: common protozoan disease caused by
infection with Entamoeba histolytica; of Old World
origin (tropical) and associated with poor sanitation
and health practices. Inflammation caused by ingest-
ing food or water contaminated with cysts of the
amoeba which release in the intestines, and can
progress to abscesses in the liver and other organs.
Aka amoebic dysentery.

amorph: mutant allele that has no detectable pheno-
typic effect that is different from that of the wild-
type allele; all recessive alleles are amorphs.
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amygdala

amorphous: without shape or structure.

amphiarthrotic joint: joint that allows only a slight
degree of movement. A syndesmosis between the
distal ends of the tibia and fibula would be an exam-
ple of such a joint. See joint.

amphicone: buccal cusp of a premolar tooth pro-
duced by developmental fusion of the metacone and
paracone.

amphimictic population: population that has freely
crossing and fertile descendants.

Amphipithecus mogaungensis Colbert, 1937:
fossil primate from the late Eocene (44—40 mya) of
Burma, recovered in 1923. The holotype consists of a
left mandibular fragment that contains the third
and fourth premolars, plus the first molar.
Systematics are contentious owing to mosaic of
primitive and derived traits. Some researchers think
that Amphipithecus is an adapid, others consider it a
transitional form between adapids and higher pri-
mates, and yet others think it is an early anthropoid.
Even an omomyid affinity has been suggested.
Amphipithecus has deep, fused mandibles, which is a
characteristic of the adapids as well as of higher pri-
mates. The anthropoid character is the low-crowned
molars, and suggests folivory. Body mass estimate 9
kg. See Appendix 1 for taxonomy.

amphixenosis: transmissible disease of vertebrates
caused by any microorganism that can inhabit either
humans or animals as its maintenance host. Cf.
anthropozoonosis, zooanthroponosis.

amplification: see gene amplification.

amplitude: in behavioral studies, the magnitude of
behavioral change, i.e. the maximum range of behav-
ior observed.

Amud Cave: archaeological site found in 1959 in Wadi
Amud, north of the town of Tiberias, near Haifa,
Israel, dated to s0-27kya, and that contains
Levallois-Mousterian tools and intentionally
buried hominid remains, including the skeleton
of a 25 year old male (Amud 1). Part of the Near
Eastern Neandertal group (see Near Eastern
fossil groups), with closest affinities to Shanidar
and Tabiin. Remains of about 15 individuals have
been attributed to Homo neanderthalensis. Dating
of the cave is controversial, as pottery from higher
levels has been mixed with the Middle Paleolithic
levels. Aka Wadi Amud, ‘Valley of the Pillar’; not the
same cave as Zuttiyeh, which is sometimes also
called Wadi Amud.

amygdala: 1. term used to designate an almond-shaped
structure, e.g. an amygdaloid Acheulean handax. 2.
one of two ovoid masses of gray matter located in the
front part of the temporal lobe of the brain in the roof
of the terminal portion of the inferior horn of the lat-
eral ventricle. The amygdala is involved with human



anaphase lag

Some fossil hominids from Amud Cave

Remains attributed to Homo neanderthalensis.

attributed to Homo neanderthalensis.

Amud 1: field number for a hominid intentionally buried in Amud Cave; the skeleton of a 25 year old male
found in 1961. The skull of this individual was incomplete and was reconstructed using corresponding
material from Shanidar. At 1740 cm3, cranial capacity is the largest of any known fossil hominid.

Amud 7: field number for a hominid intentionally buried in Amud Cave; the well-preserved partial skeleton
of a child found in 1961 and excavated by Yoel Rak in 1992. Although ostrich shell and a red deer max-
illa ‘grave gifts’ were also recovered, the intentionality of the deposit has been challenged. Remains

moods and emotions. Aka amygdaloid nuclear com-
plex. Plural: amygdalae. Adjective: amygdaloid.
amylase: enzyme secreted by the salivary glands and
pancreas that functions to begin the conversion of
starch and glycogen into disaccharides during
digestion.
amyloidosis, type I: autosomal dominant condition
characterized by cerebral hemorrhaging in older
adults, and featuring build-up of a fibrillized, gummy
protein, amyloid, owing to mutations that cause mis-
folding in transthyretin (TTR). One of at least seven
varieties of amyloidosis (the TTR amyloid diseases);
most are related to specific mutations in the TTR pro-
tein. Aka familial amyloid neuropathy (FAP), Dutch
variety amyloidosis. See protein misfolding disorder.
amyloids: accretions of fibrous, gummy secretions in
the brain and other tissues. Up to 25% of these
plaques consist of misfolded proteins. See protein
misfolding disorder.
amyotrophic lateral sclerosis, familial (FALS, ALS):
an autosomal dominant neurological condition char-
acterized by an asymmetrical, progressive deteriora-
tion of cells in the brain stem and spinal cord;
paralysis and death are inevitable. Manifests by the
fifth decade of life. The defective gene is SOD1 (super-
oxide dismutase 1); Aka Lou Gehrig’s disease.
anabolism: synthesis and build-up of organic mol-
ecules, mainly proteins, through the expenditure of
energy; the metabolic conversion of food into tissue.
Adjective: anabolic.
anaerobic: in the absence of free oxygen.
Anagalidae: family of fossil tree shrews erected by
Simpson in 1945. These are Paleocene animals previ-
ously included among the primates, but removed
with the other tree shrews and placed into the order
Scandentia.
anagenesis: accumulation of changes in a single
ancestor-descendant lineage through time without
branching; linear evolution, sometimes interpreted
as ‘progressive’ evolution; phyletic gradualism.
Adjective: anagenetic. Aka single-line evolution, vir-
tual evolution. Cf. cladogenesis and catagenesis.
anagenetic speciation: transformation along one
lineage without branching, or cladogenesis. Aka
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phyletic speciation, successional speciation. See
pseudoextinction.

anal gland: see anogenital scent gland.

analog: synthetically produced chemical variant
of a natural compound; certain analogs possess
significantly improved therapeutic properties in
specific applications, over the natural compound.
Also spelled analogue.

¥ analogy: presence of a trait in two different, very
distantly related, organisms, in both of which the
trait serves a similar function; e.g. the wings of
butterflies as compared to the wings of birds.
Adjective: analogous. Cf. homology.

analysis: in statistics, the separation of a whole into its
perceived constituent elements to study the rela-
tionship of those parts to each other and to the
whole. The elements are often quantified as numbers
or categories. Cf. synthesis.

analysis of variance (ANOVA, AOV): statistical pro-

cedure by which two or more populations can be

compared; i.e. the sample means can be tested to see

whether they could have been obtained from popu-

lations with the same parametric mean. Used to

partition the sources of variability. ANOVA is one

of the most widely used statistical techniques in

biology.

anaphase: stage in cell division during which the

centromeres separate and the daughter chromo-

somes or chromatids begin to separate (disjunction).

In mitosis there is one such stage and in meiosis

there are two, anaphase | and anaphase II.

anaphase I: in meiosis, the stage of the cell cycle
when the homologous chromosome pairs separate,
reducing the number of chromosomes in each new
cell by half.

anaphase II: in meiosis, the stage of the cell cycle
when the centromeres separate and the homolo-
gous chromatids are pulled to opposite poles of the
spindles, reducing the chromatid complement to
the final haploid count. Aka equational division.

anaphase lag: failure of a chromosome to migrate to
either spindle pole following metaphase in mitosis;
results in the resorption and loss of the chromosome
in an aneuploid daughter cell.



Anaptomorphinae: extinct subfamily of the Eocene
prosimian family Omomyidae that includes approxi-
mately 19 genera; recovered primarily from North
American deposits, but also known from Europe and
Asia; most primitive omomyid group. Small body size
(under 500 g); dentition suggestive of frugivory with
insect supplements. Adjective: anaptomorphine. See
Omomyidae and Appendix 1 for taxonomy.

Anaptomorphus Cope, 1879: genus of fossil tarsi-
iform from the middle Eocene of the Rocky
Mountain region of North America, known from
jaws and teeth. Assigned to the family Omomyidae,
subfamily Anaptomorphinae. Three recognized
species. Dental formula: 2.1.2.3; has small anterior
dentition and relatively large molars suggestive of a
frugivorous diet with insect supplement. Body mass
estimated between 150 and 500 g, depending on the
species. See Appendix 1 for taxonomy.

Anasazia Van Valen, 1994: archaic mammal
known from the middle Paleocene? of North
America belonging to the Plesiadapiformes family
Palaechthonidae; monotypic. A. williamsoni is
known only from mandibular and dental remains;
type specimen confiscated from a commercial col-
lector and provenance not preserved. Mandibular
remains indicate the incisor was reduced in size,
uncharacteristic of a plesiadapid. Dental formula
unknown. See Appendix 1 for taxonomy.

anastomosis: interconnecting aggregation of blood
vessels or nerves that forms a network plexus. Plural:
anastomoses.

anataxic processes: recycling processes, such as ero-
sion, whereby bones and artifacts are uncovered and
exposed to forces of attrition.

anatomical age: seec skeletal age. Cf. dental age,
physiological age and chronological age.

anatomical direction: orientation; refers to terms
that allow anatomists to explain where a structure is
in reference to another structure, such as proximal
and distal. Anatomical directions are made in refer-
ence to the anatomical position.

anatomical grade scale: qualitative gradient com-
monly used to evaluate degrees of manifestation of a
feature: (1) absent or none, (2) slight, (3) moderate, (4)
marked, (5) extreme.

anatomical position: reference standard used in
human anatomy, in which a human is seen as stand-
ing erect, feet together, with the palms of the hands
facing the observer and the thumbs pointing away
from the body. This position is the reference for any
anatomical direction, regardless of the actual posi-
tion of the specimen.

anatomical sex: gender of an individual as summa-
rized by genetic sex, chromosomal sex, gonadal
sex, and phenotypic sex, which are normally a
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continuum resulting in one of the two mammalian
sexes, female or male.

} anatomically modern human: see AMH.

anatomy: 1. discipline that studies the structure of
humans and other organisms. For a century-
and-a-half physical anthropology was a minor
subfield of human anatomy. Currently the discipline
is undergoing a name change in many academic
departments, frequently being called cell and struc-
tural biology. 2. structure of an organism or any of its
parts, as revealed by dissection. Cf. morphology.

ancestor: individual, population or species that is a
direct progenitor of another; one or more genera-
tions in the past.

¥ ancestral: pertaining to any primitive character
state present or assumed to have been present in an
ancestor. Cf. derived.

ancestral homology: with respect to a given set of
species, a trait or character common to all species
within the set of interest, and present in outgroups
as well, implying that the trait evolved in a species
that lived before the common ancestor of the set of
interest. Cf. derived homology.

ancestral population: population that gives rise to
one or more descendant populations.

ancestral suite: set of behavioral traits proposed by

Harvard anthropologist Richard W. Wrangham as a

way of inferring the social organization and behav-

iors of the common ancestor of early hominids.

ancestral trait, character or feature: primitive
character state present or assumed to be present in an
ancestor. See plesiomorphy and symplesiomorphy.

Anchomomys Stehlin, 1916: genus of fossil adapid,
subfamily Adapinae, from the Eocene (c. 38 mya) of
western Europe. Two to three species are recognized
(Huerzeleris quercyi is considered the third species by
some authorities). Small; body mass estimates range
from 120 to 250 g. Dentition and size suggestive of
insectivory; dental formula 2.1.4.3. Some researchers
suggest that Anchomomys is a lorisoid. See Appendix 1
for taxonomy.

ancient DNA: any DNA fragment recovered from a
fossil.

‘ancient human life cycle’ hypothesis: argument
by A. E. Mann that the human life cycle is ancient,
based on evidence from the fossil record, and that
australopithecine rates of growth and development
resembled that of humans, rather than apes.

Andaman Islander: ethonym for an indigenous
people of Asia; the Andamans are a pygmoid group.
Andaman Island is located south of Myanmar (for-
merly Burma) in the Bay of Bengal. It was reported by
contact anthropologists that the Andaman peoples
had no device for making fire. Aka Andamanese,
Andaman.



Angel, John Lawrence

Andamanese: family of languages spoken by the
Andaman Islanders.

Andean night monkey: vernacular for Aotus miconax.

Andean titi monkey: vernacular for Callicebus
oenanthe.

Andersen disease: glycogen storage disease.

Andersson, Johan Gunnar (1874-1960): Swedish
mining expert and amateur paleontologist. Funded
by the Swedish China Research Committee shortly
after World War I, he discovered the Zhoukoudian
(then Choukoutien) site in 1918, and oversaw paleon-
tological excavations near Beijing (Peking) in the
1920s. Although many were lost en route, Andersson
sent so many fossil specimens to Professor Wiman at
Sweden’s Uppsala University that they have not yet
been completely described.

androcentric: male-centered; from the perspective of
the male sex. Cf. gynocentric.

androcentric models of evolution: male-centered
models in paleoanthropology. Include: ‘killer ape’
hypothesis, the ‘man the hunter’ hypothesis, and
the provisioning monogamist hypothesis. Cf.
gynocentric models of evolution.

androcentrism: theory attributed by feminists to
male scholarship; asserts that male values are taken
as the norm, and then explains female values or prac-
tices as deviations from, or unsuccessful aspirations
towards, male practices.

androgen: any steroid substance in a class of
gonadotropins secreted at higher levels in males
than in females and consequently often referred to as
the male hormones. Androgens are involved with
the growth and stimulation of the sexual organs and
are responsible for male sexual characteristics. The
most abundant androgen is testosterone. Aka male
gonadal hormone.

androgen insensitivity syndrome (AIS): an X-linked
developmental anomaly in which a chromosomal XY
male embryo with testicular tissue does not respond
to androgens (both testosterone and DHT are present)
and the individual thus appears phenotypically
female. Testes are undescended, and spermatogenesis
is absent. AIS is caused by microdeletions in the gene
for the androgen receptor. There are two clinical
classes: complete (CAIS) and partial (PAIS). CAIS indi-
viduals possess what has been described as the ‘super-
model’ phenotype: affected individuals are tall, highly
symmetrical and phenotypically ‘attractive’ females
with micromastia, have little pubic hair (‘hairless
pseudofemale’), and lack menstruation owing to a
blind vagina. Aka testicular feminization (TF), andro-
gen resistance syndrome, Lubs syndrome. AIS is the
most common form of male pseudohermaphro-
ditism. AIS is about 1.5 times more common than
male pseudohermaphroditism with gynecomastia.
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androgen receptor: protein belonging to a class of
steroid receptors with zinc finger domains and an
androgen-binding domain. The gene itself maps
to the middle of the X chromosome. Some muta-
tions in this gene cause androgen insensitivity
syndrome.

androgenic hormone: masculinizing hormone,

e.g. androsterone or testosterone. See androgen.

androgenization: process in which a female acquires
male characteristics; this may be present at birth or
acquired later in life; aka virilization.

androgyny: in anthropometry, the degree to which
one sex has bodily forms characteristic of the other.

andromedullary hormones: substances secreted by
the adrenal medulla, e.g. epinephrine and norepi-
nephrine.

androsterone: an androgen degradation product; in
some species it exerts weak androgen-like effects.

androtype: in taxonomy, a type specimen that is a
male. Cf. gynetype.

anemia: 1. reduction in total blood hemoglobin. 2.
insufficient red blood cell production, which is
often due to severe iron deficiency, but may also be
due to loss of, or defective, erythrocytes; any imbal-
ance between the loss of erythrocytes and the ability
of the body to replace them. 3. a state of malnutrition
in strict vegetarians caused by a reversible deficiency
(avitaminosis) of vitamin B,,. The primary cause is a
deficiency of cyanocobalamin, required for DNA syn-
thesis (esp. carbon bonding).

anemia, sickle cell: see sickle cell disease.

Anemorhysis Gazin, 1958: genus of fossil primate
assigned to the family Omomyidae, subfamily
Anaptomorphinae. Known from the early Eocene
of North America. five recognized species. Known
from jaws and teeth; dental formula: 2.1.3.3. Body
mass estimate 70-180 g. See Appendix 1 for tax-
onomy.

anencephaly: neural tube defect characterized by an
open cranium, accompanied by degrees of absence of
the brain and spinal cord.

aneuploid: description of cells with fewer or more
chromosomes than the basic diploid number
characteristic of the species in question; 44, 45, 47,
and 48 would all be aneuploid counts for humans,
where the modal diploid number is 2N = 46. Noun:
aneuploidy. Humans with Down syndrome have 47
chromosomes and are aneuploid. See euploid and
chromatid.

Angel, John Lawrence (1915-86): British-born US
anatomist, paleopathologist; student of Kluckhohn,
Coon and Hooton at Harvard; affiliated with the
Jefferson Medical College (Philadelphia) and later
with the Smithsonian. Interested in the skeletal biol-
ogy of aging, Angel was an expert on the pathologies
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in the Terry collection, and was a regular forensic
consultant to the FBI and US Navy.

Angelman syndrome (AS): uncommon autosomal
dominant, heterogenous condition characterized by
seizures, mental impairment and growth retardation,
a protruding tongue, floppy muscle tone, large jaw,
an inability to talk, and excessive and inappropriate
laughter. AS is caused by a small deletion in chromo-
some 15, inherited maternally. The ubiquitin ligase
gene (UBE3A) has been implicated. Exhibits evidence
for genomic imprinting. Aka ‘happy puppet’ syn-
drome, Prader-Willi/Angelman syndrome. See
Prader-Willi syndrome.

angioblast: 1. embryonic tissue from which blood ves-
sels and blood cells are formed. 2. any vessel-forming
cell.

angiogenesis: generation of new blood vessels.

angiosperm: vernacular for a plant that produces
flowers and has sexual organs with seeds enclosed in
an ovary, a true seed vessel; the angiosperms dis-
placed most fern-like plants during the Cenozoic
era, beginning 65 mya, although they existed during
the Mesozoic. See fruit and nut. Cf. gymnosperm.

angiosperm radiation hypothesis: hypothesis pro-
posed by Robert Sussman that posits that many
primate traits are the result of coevolution with
angiosperms, in which many early primates
exploited the products of these plants in low-light
canopy conditions; binocular vision, color vision
and grasping hands were selected for observing and
manipulating fruiting plants; some early primates
are speculated to have served as pollinators. Aka
pollinator hypothesis, terminal branch-feeding
hypothesis.

angle of the cranial base: angle between the basi-
occiput and the body of the sphenoid.

Anglian glaciation: second major glaciation of the
Pleistocene in the British Isles sequence; see Mindel
glaciation.

Angolan (black-and-white) colobus monkey: ver-
nacular for Colobus angolensis.

&ngstrém unit (A): unit of measurement equal to one
hundred millionth of a centimeter (107 m).

angular gyrus: center for the integration of auditory,
visual, and somasthetic information located at the
junction of the parietal, temporal and occipital lobes
of the brain, just posterior to Wernicke’s area.

angular process: posterior ventral projection of the
mammalian mandible where the ascending ramus
and mandibular body meet. The medial pterygoid
muscle attaches to its medial side and the masseter
muscle attaches to its lateral side. This structure is
present in some of the prosimians, but in most
primates has been replaced by the mandibular
angle.
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ankle circumference

angular torus: bony marking resulting from enlarge-
ment of the posterior superior temporal line as it
approaches the mastoid angle on the parietal bone
on some Homo erectus crania.

angwantibo: vernacular for Arctocebus calabarensis.

anilingual diameter: transverse diameter of a tooth,
from buccal to lingual.

animal: any member of the animal kingdom. See
Animalia.

animal-hominid threshold (AHT): older term for the
point at which an ancient ape ‘stands up’, begins
using tools, and has brain expansion, in accordance
with Darwin’s tool-feedback hypothesis. Used in a
linear fashion that is no longer accepted.

animal language hypothesis: allegation that some
nonhuman species can communicate with humans
using a true language, such as English or American
Sign Language. Experiments with parrots and
chimpanzees have been provocative, but many
scientists remain skeptical of such reports. See
pasimology.

animalculism: form of the Preformation Doctrine,
which stated that a complete organism was dormant
in the semen of the male, and that growth was started
by fertilization. Aka spermism. Cf. ovism.

animalculist: proponent of animalculism.

Animalia: taxonomically, one of the five (some say six)
kingdoms of life. Animals are multicellular and are
capable of movement in some part of their life cycle;
muscles and nervous systems (including sensory spe-
cializations) are unique to animals; animals are het-
erotrophs, i.e. they must consume other organisms
because they cannot synthesize their own food. See
phylum Chordata.

anisogamy: 1. fusion of two gametes of unequal size.
2. condition in which the female gamete (ovum) is
larger than the male gamete (sperm); heterogamy.
Cf. isogamy.

Ankarapithecus Ozansoy, 1957: fossil genus of
hominoid from late Miocene (9.8 mya) of Turkey.
Now grouped with Sivapithecus, Ankarapithecus had
a mosaic of gorilla-like and orang-like features. Aka
Sivapithecus meteai. See Appendix 1 for taxonomy.

ankle bone: sce tarsal bone.

ankle breadth: anthropometric measurement of dis-
tance between the medial malleolus of the tibia and
the lateral malleolus of the fibula as measured with
either spreading calipers or sliding calipers; the sub-
ject stands with feet separated and weight evenly dis-
tributed. Used for studies of body frame size and
skeletal mass. Aka bimalleolar breadth.

ankle circumference: anthropometric measure-
ment of distance around the ankle as measured with
a tape measure placed at the narrowest portion of
the calf just proximal to the two malleoli and passed



anteNeanderthal

horizontally around the ankle. Used in estimations
of body frame size and in human engineering, espe-
cially in producing footwear products.

ankylose: to fuse. Fused mandibles in the tarsioids
and anthropoids are ankylosed mandibles.

ankylosing spondylitis: pathological condition in
which the synovial joints of the axial skeleton and
the cartilaginous joints of the vertebral column
ossify, caused by an autosomal gene located on
chromosome 6p. Certain HLA haplotypes predispose
individuals to this condition, e.g. B27.

ankylosis: pathological condition in which joints
stiffen owing to the formation of scar tissue
through disease, injury, or surgical procedure; the
affected joint may eventually ossify. Adjective: anky-
losed.

anlage: 1. any embryonic structure; primordium. 2.
predisposition (1).

Annals of Human Biology: journal founded in 1954
asavenue for growth and development, and acclima-
tion and adaptation research. Also well known for
classic publications in population biology and popu-
lation physiology.

annidation: adaptation of an inferior mutant geno-
type that is able to occupy an existing niche not
available to the parent, and that by means of the
mutation has a high fitness in the new environment.
One of the mechanisms of evolution.

anno Domini: see AD.

annual cycle: reoccurrence of behavior or physiologi-
cal functions that follows a twelve-month interval.

Annual Review of Anthropology (ARA): yearly series
that commenced publication in 1972 and that con-
tains essays on the state of the art in those areas of
anthropology of current interest, that reflect the
principal ways that anthropologists conceptualize
their discipline, and that properly cover the import-
ant subfields of the discipline. The ARA has become
increasingly important as the volume of literature in
each subfield has exceeded manageable limits.

annular: ringlike.

anogenital scent gland: exocrine gland that opens

justinside the anus or on either side of it and usually

secretes an odoriferous substance. The secretions of
these glands are used for attracting mates, marking
territories, and, in some mammals, for defense.

Found in many mammals, including some of the

prosimians, tarsiers, and platyrrhines. See caudal

gland and scent gland. Aka anal gland, anal sac, cir-
cumanal glands.

anomaly: anything that is a departure from the

norm or the usual; aberration.

anonymous DNA segment: piece of DNA of
unknown gene content that has been localized to a
chromosome.

1
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anonymous marker: segment of cloned DNA of
unknown function used as a reference point for DNA
mapping.

Anopheles: genus of mosquito (family Culicidae) that
is a potential vector of malaria; e.g. Anopheles gam-
biae. At least 54 malaria-carrying species have been
identified; only females transmit the agent of
malaria, Plasmodium.

anorexia: lack of, or loss of, appetite.

anorexia nervosa: mental condition in which an
individual suffers loss of appetite and systematically
ingests little food (usually in the presence of ade-
quate resources); characterized by progressive emaci-
ation and amenorrhea in females.

anosmia: inability to detect by smell certain musk-like
sexual odors; any of several autosomal recessive poly-
morphisms that may be caused by deletions due to
unequal crossing-over. There are several modes of
anosmia; aka smell blindness.

ANOVA: sec analysis of variance.

¥ anovulatory: pertaining to the absence of ovula-
tion.

ansa coli: colonic loop; a number of corkscrew-like
spirals in the long colon of prosimians.

antagonist: that which opposes. 1. a chemical sub-
stance that blocks the ability of a given agonist to
bind to its molecular target so as to prevent or reduce
a biological response. 2. a muscle whose action
opposes the action of another muscle.

antagonistic pleiotrophy: state when a gene has a
positive effect on fitness when expressed at one time
of life, but a negative effect when expressed at another
time or developmental stage. See pleiotrophy.

antebrachium: forearm; that region between the
carpals and the elbow joint. Adjective: antebrachial.

antecubital: pertaining to the region directly in front
of the elbow.

antediluvian: carly nineteenth century term used to
label any ‘very old’ artifact or bone fragment thought
to have come from times before the Biblical flood,
such as antediluvian man. Cf. Celtic.

ant-dipping: behavior that involves the use of a stick to
obtain insects for food. See termite stick and probe-
using behavior.

anteflexion: sharp curve or angle.

antemolar dentition: all the teeth forward of (mesial
to) the molars, i.e. the incisors, canines and
premolars.

antemortem: before death; refers to injuries, patholo-
gies, or any other phenomenon on a fossil or skeleton
that occurred before that individual died; see peri-
mortem and postmortem.

anteneandertal: term used by some paleoanthropolo-
gists to refer to any of a number of fossil hominids
found in a European group of sites (Biache,



Ehringsdorf, Fontéchevade Cave, La Chaise,
Montmaurin, Pontnewydd, Sima de los Huesos
at Atapuerca, Steinheim, and Swanscombe) that
possess few erectine characteristics, and many of the
synapomorphic features seen in a more exaggerated
manifestation in later European Neandertals. Aka
pre-Neandertalers.

antepenultimate glaciation: second glaciation of the
Pleistocene epoch; see Mindel glaciation.

anterior: anatomical term of orientation meaning
towards the front. In humans anterior is often syn-
onymous with ventral. Cf. posterior.

anterior commissure: fibers that connect the neu-
rons and gyri of one cerebral hemisphere with
another located inferior to the septum pellucidum
and superior to the thalamus.

anterior iliac spine: in hominids, one of two bony
projections at the ventral edge of the ilium to which
superior and inferior muscles are attached.

anterior inferior iliac spine: protrusion of the ante-
rior coxal bone below the greater sciatic notch and
superior to the lesser sciatic notch; it serves as a site
of attachment for the straight head of the rectus
femoris, a muscle important in erect bipedal locomo-
tion and unsupported erect standing. A well-defined
iliac spine indicates development of this muscle and
suggests bipedalism.

anterior pillar: one of the two vertical columns of bone
on either side of the nasal aperture in the faces of
some australopithecines; it apparently developed to
offset the large chewing stresses of massive jaws and
teeth.

anterior pituitary: frontal lobe of the pituitary gland.
Aka adenohypophysis.

anterior pituitary hormone: any polypeptide secreted
by the anterior lobe of the pituitary gland, including
growth hormone, thyrotropin, prolactin, follicle-
stimulating hormone, luteinizing hormone, and
B-lipotropin.

anterior trunk length: measured in a standing posi-
tion, the suprasternal height minus the symphys-
ion height.

anterocone: small cusp on the front of the incisors in
some plesiadapiforms.

anteroposterior: from front to back.

anthracothere: member of the family Anthraco-
theriidae, an extinct group of large, hippo-like
ungulates.

anthropic: pertaining to humans as animals among
other animals in nature, especially before the begin-
nings of culture.

anthropic hypothesis: any proposal that collections
of bones, stones, etc., are specifically the result of
human activity, rather than due to nonhuman tapho-
nomic processes.
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anthropological genetics

¥ anthropocentric: viewing other organisms from
the perspective of humans for example, attributing
human motivations to animal actions.

anthropocentric view of nature: perspective that
nature exists for the benefit of humans, who are
seen as central, the highest form of life. In this
view, other life forms exist to serve humans. See
anthropocentrism.

anthropocentrism: any human-centered theory or
point of view.

Anthropogene: term used mainly in the Russian litera-
ture referring to the last three periods of the Cenozoic
era, corresponding roughly to the Pleistocene, a time
when humans appear in the fossil record. Aka
Quaternary.

¥ anthropogenic: of, relating to, or influenced by, any
activity of humans. Noun: anthropogenesis.

anthropogenic selection: mode of biological selec-
tion in which the agent of differential reproduction
or differential mortality is human. Called domestic
selection in Darwin’s time in the mid-nineteenth
century. The term ‘anthropogenic selection’ was
coined to supplement the older term relaxed selec-
tion. Relaxed selection was applied to any cultural
buffering of natural selection, whereas anthro-
pogenic selection is suggested for cases in which DNA
has undergone ‘domestication’, i.e. been manipu-
lated to serve human ends. Aka directed evolution,
directed molecular evolution.

anthropogenic unit: time-stratigraphic horizon in an
archaeological site that has accumulated as a result of
human or hominid cultural activity, rather than to
natural sedimentation, etc.; see, for example, midden.
anthropogeny: scientific study of humankind’s
origin and development (anthropogenesis), both
individual and racial.
anthropogeography: study of the relationships
between humans and the environment.
anthropoid: vernacular for any member of the pri-
mate suborder Anthropoidea. In Europe, however,
this term usually refers to the anthropoid apes, the
other members of the Anthropoidea being referred
to as simians.

Anthropoidea Mivart, 1864: primate suborder

that includes all monkeys and hominoids. See

Haplorhini. See Appendix 2 for taxonomy, Appendix 3

for species.

anthropological genetics: 1. synthesis of anthropol-
ogy and population genetics in order to study the
interactions between culture and allele frequen-
cies. 2. Use of genetic techniques to reconstruct the
past, including the use of DNA sequences to recon-
struct likely phylogenetic or genealogical relation-
ships among populations; aka gene genealogy,
genetic genealogy. See mitochondrial DNA and Y
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chromosome DNA. 3. The use of archaeological
samples, including ancient DNA, to achieve these
goals. Aka archaeogenetics, archaeological genetics.

Anthropological Society of London (ASL): formed
in 1863 as a competitor to the older Ethnological
Society of London, chaired with a singular vision
by James Hunt, who felt that ethnology was ‘too
confined a term {and} no other word than anthro-
pology could embrace the whole science of man’.
Two years after Hunt’s death in 1869, the two soci-
eties met together, and were officially merged by
1884 into the Anthropological Institute of Great
Britain and Ireland.

Anthropological Society of Washington (ASW):
secular institution serving the Washington, DC, area,
founded in 1879. Its first journal was Transactions
(1881-8), which was succeeded by the American
Anthropologist in 1888.

anthropologist: scientist in the field of anthropology.

¥ anthropology: scientific study of the culture, biol-
ogy, evolution, and behavior of humans, their
ancestors, and their evolutionary relatives, the non-
human primates. Anthropology is divided into
subfields: biological or physical anthropology is
the life-science branch, whereas cultural anthropol-
ogy is the social science branch. Archaeology and
linguistic anthropology are the other two traditional
subfields. Exact definitions vary significantly from
one learning institution to another; in the Old
World the term is generally limited to physical
anthropology.

¥ anthropometer: anthropometric instrument for
measuring height of the individual or of body
regions such as the limbs or trunk. An anthropome-
ter usually consists of four graduated tubes that are
attached to one another. Usually there is a top piece
with metal flaps that enables the measurer to obtain
alevel reading.

anthropometric: pertaining to the measurement of
the size and proportions of the body and its compon-
ent parts (anthropometry).

anthropometric  landmark:
landmark.

anthropometry: measurement of body features.
Adjective: anthropometric. Most commonly used to
mean the description of the human body, skull and
face, but may include comparison with other species,
usually primates. Raw measures are often trans-
formed into indices and used to describe and under-
stand functional anatomy. See transformation and
index.

anthropomorph: apelike animal; this term is used in
primate paleontology when it is desirable to avoid
taxonomic bias inherent in reference to living ape
groups such as pongid or hominid.

see craniometric
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Anthropomorpha: defunct term coined by John Ray
and utilized by Linnaeus and his students from
1735 to 1758 to describe the order that contained the
human-shaped animals Homo troglodytes, Lucifer
aldovandii, Satyrus tulpii, and Pygmaeus edwardi, four
creatures who were then candidates for variants of
humanity. The term was replaces by Primates in 1758.

anthropomorphism: interpretation of animal behav-
iors in terms of human motivation, such as the notion
that a mother dog cares for pups because she loves
them. Adjective: anthropomorphic.

anthropopathism: ascription of human emotions to
objects, or to an environment.

anthropophagy: see cannibalism.

Anthropopithecus erectus Dubois, 1892: ori-
ginal binomen presented by Dubois for the Trinil 2
material, which he first believed to be a variety of
chimpanzee. Dubois changed the genus nomen to
Pithecanthropus in 1894. See Homo erectus and
G. Mortillet.

anthroposcopy: 1. archaic term for anthropometry. 2.
visual examination and reportage by eye of physical
traits that cannot be exactly measured, e.g. eye color.
See physiognomy.

anthroposociology: movement in late nineteenth
century France, led by LaPouge, that sought to iden-
tify traditional French racial history with long-
headed types of people (dolichocephalic); Lapouge
greatly influenced the racial thinking of the German
0. Ammon and the American economist C. Closson.

anthropozoonosis: any disease of humans acquired
from other vertebrates that harbor pathogenic
organisms, e.g. trichinosis, rabies, etc. Cf. zooan-
throponosis, amphixenosis.

anthrozoology: study of the relationships between
humans and domesticated and/or feral animals.

antibiosis: any association of two organisms whereby
one is affected detrimentally.

¥ antibody (Ab): an immunoglobulin molecule found
in blood plasma and other tissues that has a specific
amino acid sequence, synthesized by lymphoid series
cells in response to the specific antigen that induced
its synthesis; antibodies are multisubunit proteins
consisting of several haptens.

antibody-mediated immunity: seeimmune response.

antibody, theories of: sce clonal selection theory,
germline theory of antibody diversity, selective
theory of antibody diversity, and side-chain theory.

anticipation: phenomenon whereby a genetic disorder
becomes increasingly severe from one generation to
the next; characteristic of triplet repeat expansion
disorders.

anticlinal vertebra: thoracic vertebra that is transi-
tional between the anterior thoracic vertebrae, which
have anterior facing spinous (neural) processes, and



the posterior thoracic vertebrae, which are directed
caudally. Marks the mid-point between the front
and rear muscles of the back on a pronograde animal
such as the jumping primates.

anticoagulant: any substance that inhibits or prevents
blood coagulation, such as heparin.

¥ anticodon: specific sequence of three nucleotides in
transfer RNA (tRNA) that is complementary to the
codon in messenger RNA (mRNA) that specifies the
amino acid; for example, the anticodon UUU is com-
plementary to the mRNA codon AAA. Cf. the wobble
hypothesis.

anticodon loop: that region of a tRNA molecule that
contains the anticodon, a three-base sequence com-
plementary to a relevant codon in mRNA.

anti-Darwinism: any proposal that specifically negates
natural selection or sexual selection as a viable
mechanism. An anti-Darwinism view need not be
anti-evolutionary. See anti-evolutionism.

antidiuretic hormone: seec vasopressin.

anti-evolutionism: any proposal that specifically

negates evolution as a viable mechanism of long-

term organismal change. Adjective: anti-evolution-

ary. Cf. anti-Darwinism.

antigen: any of a variety of nonself proteins or cell-

surface polysaccharides that, having gained access

to a body’s tissues, is capable of inducing a specific

immune response, i.e. the production of a specific

antibody or specifically sensitized T-lymphocyte.

antigen binding site: region of an antibody molecule
that includes the idiotype, where foreign antigens
bind and composed of the variable regions of the
H chain and L chain of the antibody. Aka antigen
combining site.

antigen processing: macrophage’s presentation of
a foreign antigen on its surface, next to an HLA
self antigen; this combination signals the immune
system to respond.

antigen receptor: receptor on the surface of the cells
of the immune system that permits recognition of
antigens.

antigenic drift: genetic mutation causing a minor
change in the outer protein coat of a virus.

antigenic shift: genetic mutation causing a major
change in the outer protein coat of a virus.

antigenic site: portion of a protein that is recognized
by the immune system, and that causes an immune
response. Aka epitope, antigenic determinant.

antihelix: inward-curving ridge of skin-covered carti-
lage that runs parallel to the helix, or outer rim, of
the auricle of the ear.

antihelminthic: substances, such as allochemicals
in plants, that have antiparasitic properties.
Chimpanzees are known to consume plants with
antihelminthic properties.
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antler sleeve

antihemophilic globulin: plasma protein that is
deficient in the condition hemophilia A and that
results in a compromise of the blood clotting mech-
anism. Aka factor VIIL.

antihistamine: any chemical that blocks histamine
action.

Antillothrix MacPhee, Horovitz, Arrendondo, and
Jimenez Vasquez, 1995: Hispaniolan monkey;
monotypic, platyrrhine genus; A. bernersis is the sole
species; recently extinct. Materials recovered from
deposits in the Dominican Republic and Haiti dated
to 10-4kya; known mainly from teeth. Dental for-
mula: 2.1.3.3; diet probably included fruits and seeds.
See Appendix 1 for taxonomy.

antilopine: member of the tribe Antilopini; small to
medium-sized antelopes, including springboks and
gazelles.

antimitotic: any agent that arrests mitosis.

anti-Mullerian hormone: see Millerian-inhibiting
hormone.

antimutagenic agent: any of the materials and tech-
niques that protect cells from the mutation-inducing
effects of radiation.

antiparallel: describes a head-to-tail arrangement of
the two complementary halves of the DNA double
helix; 3’ to 5'. See 3’-end and 5'-end.

antiparallel transcription: production of an oppo-
site-sense nucleotide sequence. Sec antisense
DNA/RNA.

antiquarianism: study of antiquities, usually by an
amateur (an antiquarian) who studies archaeology as
ahobby.

antisense DNA/RNA: any nucleotide sequence that is
complementary to its sense strand. Antisense strands
are produced either by antisense genes or by antipar-
allel transcription.

antisense technology: technique that stops the
expression of a particular gene by binding a section
of complementary RNA to sense RNA that is active
during transcription of the gene.

antiserum: blood serum containing agglutinins (anti-
bodies) to a particular antigen. Plural: antisera.
Antisera are used to identify blood types. They are
prepared either by inoculating an animal with the
antigen in question, which then develops an immune
reaction resulting in antibodies which are then har-
vested, or by harvesting antibodies from animals or
people who have had contact with the antigen.

antisocial factor: any selection pressure that tends to
inhibit or to reverse social evolution.

antler sleeve: portion of a composite tool fashioned
from an antler; Upper Paleolithic artifact, dated to
less than 18kya (post-glacial maximum) found in a
broad belt across Europe and the western Ukraine;
the sleeve served as a mount for flint gouges.



apical crushing activity

antler tool: implement made from a deciduous horn
of a member of the deer family.

antrum: cavity, chamber. Plural: antra. Often used in
reference to the sinuses of the cranium, but antra are
present in other structures as well, such as the lower
stomach and the ovarian follicle.

Anubis baboon: vernacular for Papio anubis.

anus: inferior opening of the alimentary canal; end of
the digestive tract through which waste products are
eliminated. Cf. mouth.

anvil: any solid block or surface on which blows are
struck.

anvil stone: rough stone upon which other lithics,
food (e.g. nuts), or skins are placed and reduced or
softened with a stone hammer. The use of a hammer-
stone to crush a bone on an anvil leaves a distinct
fracture signature on the object bone.

anvil technique: method of manufacturing a stone
tool in which a core is swung down forcefully
against a large, stationary anvil stone.

Anyathian: pertaining to a chopper-chopping tool
industry found in present-day upper Burma that
flourished between the second and third glacial
periods.

aorta: main systemic artery in vertebrates that arises
from the left ventricle of the heart.

Aotinae Poche, 1908: monotypic subfamily to
which Aotus, the owl (night, douroucoli) monkeys
belong.

Aotus llliger, 1811: platyrrhine genus to which
the owl monkeys belong; aka night monkeys,
douroucoulis. This genus has recently undergone a
systematic revision; as many as ten species recog-
nized in two species groups. Range from Panama
through the Amazon to the Chaco of Argentina.
Vary in body size from 800 to 1200 g. Not sexually
dimorphic. Arboreal; found in upper canopy of
dense forests; occupy dry shrub in the Chaco. The
only nocturnal anthropoid. Arboreal quadrupeds
and leapers. Dental formula: 2.1.3.3/ 2.1.3.3.
Frugivorous with leaf and insect supplements.
Monogamous. Solitary individuals give owl-like
hoots. See Appendix 2 for taxonomy, Appendix 3 for
living species. See Aotus species groups.

Aotus species groups: clusters of Aotus species
based on the possession of primitive or derived traits.
The genus contained two recognized species until a
recent revision that has resulted in at least ten
species. The gray-necked group is considered to be
more primitive and contains animals with a dull
pelage and yellow underparts; this group is com-
posed of A. trivirgatus, A. lemurinus, A. brumbacki, A. her-
shkovitzi, and A. vociferans. The more derived
red-necked group is composed of animals that are
more brightly colored and includes A. micronax,
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A. nigriceps, A. nancymaae, A. infulatus, and A. azarai.
There are workers who still think there may not be
more than three species. Molecular systematics may
elucidate this situation within the next few years.

apartheid: in South Africa, segregation of, and dis-
crimination against, people of color, especially
Africans.

Apatemyidae: Insectivoran family from the Paleocene
that was formerly proposed as the progenitor of the
primate order; apatemyids. These archaic mammals
were gnawers that possessed traits that some workers
think were convergent with the modern aye-aye and
some of the marsupial phalangers.

apatite: phosphate crystal containing fluorine, found
in bone tissue and tooth enamel. See hydroxyapatite.
ape: nonhuman member of the Hominoidea charac-
terized by a broad sternum that stabilizes the thor-
acic cage and dorsal scapulae that increase the range
of shoulder motion, permitting climbing by suspen-
sory locomotion, and by the absence of a tail. See the
extant ape genera Hylobates, Pongo, Gorilla, Pan,
and Homo.

‘ape-man’: vernacular for any fossil of a pre-human
hominid such as a Neandertal or an australo-
pithecine. Aka affenmensch.

apelike: resembling an ape; possessing qualities more
like those of a pongid than like those of either a
hominid or a monkey.

aperture: gap, open space, or hole. In osteology, the
orbit is called the orbital aperture; the mouth, the
oral aperture; and the nose, the nasal aperture.

apex: 1. tip or extremity; e.g. apex of a tooth root. 2.
(ap) craniometric landmark; most superior point of
the cranium opposite the porion; a line from the
apex to the porion is at 9o° to the Frankfort
Horizontal. See Appendix 7 for an illustration of
craniometric landmarks.

apex carnivore: meat-eater that is at the top of the
food pyramid, e.g. Neandertals.

Apgar score: standard that assesses the physical state
of a neonate.

aphasia: speech and/or language disorder caused by
damage to specific language areas of the brain, and
not due to mental retardation nor muscular weak-
ness. See Wernicke’s area and motor speech
area.

apical: toward the apex or tip of a conical or pointed
structure such as a tooth root; closer to the apex rela-
tive to some reference point.

apical abscess cavity: cavity formed in the bony
tissue associated with a dental alveolus due to ero-
sion of tissue by necrotic liquefaction; this cavity
forms at the tip of the dental root.

apical crushing activity: 1. mastication of food pri-
marily on the top of a tooth. 2. the use of canines in a
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crushing, as opposed to a shearing, role; often said of
the ‘premolarized’ canines of Paranthropus.

apical foramen: opening in the proximal end of a root
canal through which blood vessels and nerves pass to
enter the pulp cavity of a tooth.

apical wear: any attrition from the apex of a tooth.
Apidima Cave: an archaeological cave site found
in 1978 in South Peloponnese, Greece, dating to c.
300-100kya (middle to upper Pleistocene), and con-
taining some 30,000 artifacts in two layers: a middle
paleolithic with hominid remains from two individ-
uals (Apidima 1 and Apidima 2) assigned to Homo
neanderthalensis (other workers favor H. heidel-
bergensis); and an upper assemblage dated to 30-20
kya and that contains the remains of 4-6 AMHs. Aka
Taenarius man.

¥ Apidium Osborn, 1908: well-known genus of
fossil anthropoid that belongs to the infraorder
Parapithecoidea, family Parapithecidae, from
the Oligocene of the Fayum Depression, Egypt.
Contains two species. Anthropoid traits include
fused mandibular and frontal bones and relatively
small enclosed orbits. This last trait suggests diurnal
activity. Dental formula: 2.1.3.3; small incisors and
low, rounded cusps on molars suggest frugivory, but
the thick enamel on the molars point to seeds as part
of diet. Apidium had sexually dimorphic projecting
canines of intermediate size, suggesting polygynous
social groups (based on similar data from living
mammals). Distally, the tibia and fibula of the lower
leg were joined by a fibrous connection for about 40%
of the length; this condition is unusual among
extant higher primates and suggests a leaping
adaptation, although more in the way that New
World monkeys leap. Apidium has a relatively long
hindlimb compared to the forelimb. See Appendix 1
for taxonomy.

Apidium moustafai Simons, 1962: smaller and
geologically older of the two species of fossil
Apidium. Known principally from jaws and teeth.
Body mass estimate around 850 g. Some researchers
consider A. moustafai to be the ancestor of Apidium
phiomense.

Apidium phiomense Osborn, 1908: larger and geo-
logically younger of the two species of Apidium.
Known from a large number of specimens, mostly
postcranial. Body mass estimated at 1.3 kg. Some
researchers consider A. phiomense to be the descend-
ant of Apidium moustafai.

aplasia: complete or partial failure of a tissue or an
organ to develop.

apnea: cessation of respiration due to temporary elim-
ination of carbon dioxide from the blood. See SIDS.
¥ apocrine sweat gland: type of sweat gland that is
associated with a hair follicle, found in greatest

i appendicular skeleton

concentrations in the axilla, groin, and around the
nipples. Apocrine glands become active at puberty;
they respond during emotional stress or sexual
arousal. Their secretions are sebaceous, i.e. rich in
lipids and proteins and other parts of the secreting
cells. Cf. eccrine sweat gland.

apolipoprotein: protein section of a lipoprotein.

apomorph: 1. structural feature found in an evolving
lineage that is distinct from that of the ancestral
line. Adjective: apomorphic, apomorphous, aka
derived. See derived trait and synapomorphy.
2. any new morphological, chromosomal or molecu-
lar feature that has appeared in an evolving lineage
that may indicate a node of divergence, or branch;
see cladogenesis.

aponeurosis: fibrous sheetlike or flat tendon that
attaches a muscle to other structures. Plural:
aponeuroses.

apophysis: projection formed directly on an anatom-
ical structure.

apoptosis: death of cells or cell lines that is normal in
growth, development, and aging. Aka programmed
cell death.

apoptosis theory of aging: intracellular, systemic
model of aging in which the major premise is that
either cellular mechanisms that induce or carry out
apoptosis become less efficient with the age of an
organism, or gene-based damage to the mechanism
results in an inappropriate increase in apoptosis.

apostatic: describes a phenotype that differs greatly
from the norm of a species. This excludes such indi-
viduals from the search image of predators.

a posteriori (Latin): from the one behind; an argu-
ment from effect to cause, usually based upon
actual observation or experimental data; induction.
Cf. a priori.

appeasement: social behavior in which an animal
‘surrenders’ to another of its species in such a way as
to avoid aggression from the conspecific. In some
monkeys this may take the form of presenting the
rump to the dominant animal. Appeasement serves
to prevent any further injury to the submissive
animal as well as helping to maintain the domin-
ance hierarchy of the society.

appendage: any part, secondary in size and function,
attached to a larger structure. Adjective: appendicu-
lar. For example, the appendix is an appendage of
the cecum, and the hand is an appendage of the arm.

appended genetic program: matrix of gene activ-
ities including structural, control, and regulatory
genes that can be expanded, reduced or changed
without affecting the backbone genetic program.

} appendicular skeleton: bones of the limbs and
the limb girdles that anchor the limbs to the axial
skeleton.
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Aramis

appendix, vermiform: see vermiform appendix.

apperception: comprehension of new information
based on previous knowledge and experience.

applied anthropology: use of anthropology outside
the university to provide information to indigenous
peoples, influence policy, and/or intervene directly in
human affairs; some now prefer the label practising
anthropology. See medical anthropology, demog-
raphy, and diet.

applied archaeology: site conservation archaeology.

applied physical anthropology: field that utilizes
techniques and concepts of physical anthropology in
a non-academic setting. Areas where applied phys-
ical anthropology is used include clinical anthro-
pometry, the clothing industry, the military, health
clubs, biotechnology, and genetic counseling.

appositional growth: bone remodeling process in
which a bone increases in width, and hence size,
owing to osteoblasts depositing new matrix on
the superficial surface of the bone and osteoclasts
resorbing bone matrix from the inner surface of the
bone.

a priori (Latin): from the one before; an argument from
cause to effect, i.e. validity is independent of observa-
tion. Any argument from a general law to a particular
instance. Reasoning that deduces consequences from
axioms presumed to be true without verification by
personal experience; deduction. Cf. a posteriori.

a priori method: method of compensation in pooled
familial genetic data, based on the likelihood that
more than 1/4 of the children of heterozygous par-
ents will exhibit a homozygous trait when the famil-
ial propositi are homozygous offspring.

aptitude for culture: potential for adaptation to the
natural environment by learning. See protoculture,
primate culture, and culture.

aquatic theory of human evolution: controversial
idea that humans evolved through a semi-aquatic
phase; invoked to explain bipedalism, hairlessness,
body fat distribution, genital anatomy, and the
‘instinct’ for swimming exhibited at birth. Espoused
by M. Westenhofer in 1912, later promoted by
A. C.Hardy and most recently by Welsh screenwriter
Elaine Morgan; viewed with skepticism among evo-
lutionary biologists. Aka aquatic ape hypothesis,
river ape hypothesis.

Ar/Ar: see argon-argon dating.

ARA: see Aramis.

ARA-VP: abbreviation for
Paleontology, Ethiopia.

arachidonic acid (AA): one of the long-chain polyun-
saturated essential fatty acids required for growth
of the liver, adrenal glands, and brain structures;
sources are predominantly in the marine food chain.
Researchers have suggested that arachidonic acid
and docosahexanoic acid were substances critical
for increased encephalization in hominid lineages.
Aka omega-6 fatty acid.

arachnodactyly: condition in which the hands and
fingers are abnormally long and thin. One of the
signs of Marfan syndrome. Aka spider fingers.

arachnoid pits: see Pacchionian depressions.

Aragai: see Rondinin.

Arago: archaeological site found in 1964-71 in the
Verdouble Valley near Tautavel village, Pyrénées-
Orientales, France, dated to >4ookya (Riss or
Mindel glaciation?). Contains artifacts assigned to
the Tayacian and Middle Acheulean, and 6o speci-
mens of hominid remains from at least seven indi-
viduals, including a 1160 cm3 skull (which may be a
composite of two individuals: XXI and XLVII).
Assigned to the earlier archaic group Homo cf. erec-
tus. Aka La Caune de I’Arago, Tautavel man.

aragonite: with calcite, one of the two common car-
bonates of calcareous (chalky) skeletons; aragonite
disappears almost completely from older fossils,
whereas calcite may be replaced by silica or pyrite, a
process known as permineralization.

Arambourg, Camile (1885-1969): Algerian-born
French agronomist and vertebrate paleontologist. He
described several Miocene vertebrates in Northern
Africa, and Plio-Pleistocene hominid remains from
Ternifine, Algeria (1954); worked in the Omo region
in Ethopia (1932-4), and later described the first geo-
logical sequence for the Lower Omo Valley (1967-9).

Aramis (ARA): archaeological sites found in 1992 and
1993 in the Middle Awash River valley region near
Hadar, Ethiopia, dated to just less than 4.4 mya. The
sites (1, 6 and 7) contain Canthium seeds and fossil
colobines, suggesting the paleoenvironment was
possibly a closed, densely wooded habitat on a broad
alluvial plain, inhabited by kudus and arboreal mon-
keys. The site also yielded fragmentary hominid
remains of from 17—40 individuals (e.g. ARA-VP 6/1;
see box), including those attributed to Ardipithecus
(Cf. Australopithecus) ramidus.

Aramis Vertebrate

Some fossil specimens from Aramis

Australopithecus) ramidus.

to Ardipithecus (cf. Australopithecus) ramidus.

ARA-VP 6/1: field number for ten teeth presumed to be from one individual, attributed to Ardipithecus (cf.

ARA-VP 7/2: field number for a humerus, radius and ulna presumed to be from one individual, attributed




Arapahovius gazini Savage and Waters, 1978:
genus of tarsiiform primate from the early Eocene of
North America, belonging to the omomyid subfamily
Anaptomorphinae; two species; known from tibia,
calcaneum, astragalus, cuboid, and navicular bones.
Estimated body mass ranges from 100 to 300 g. See
Appendix 1 for taxonomy.

Arashiyama: research site located in Japan where
long-term field studies of Japanese macaques
(Macaca fuscata) have been conducted for decades.
Primatologists who have conducted field research at
this site include: K. Imanishi, J. Itani, S. Kawamura,
and Y. Takahata.

Arashiyama West: Primate Research Station estab-
lished at LaMoca, Tx (USA) in 1972; contains a troop of
Japanese macaques (Macaca fuscata) studied previ-
ously by S. Kawamura and others for 18 years in Japan
and then relocated to the USA. Primatologists who
have conducted field research at this site include:
C.Bramblett, L. M. Fedigan, and L. Wolf.

Arber’s law: rule that any structure disappearing from
alineage during the course of evolution will never be
regained by the descendants of that phylum; Aka
irreversibility rule. Cf. Dollo’s law.

arbitrary: as defined by G. G. Simpson, describes the
inclusion of organisms within the same taxon even
though there are internal traits not shared by all
members of the same taxon; or, the exclusion of
organisms from a taxon even though these organ-
isms share external traits with the other members of
the taxon.

arbitrary level: in archaeology, a basic vertical sub-
division of a square; used only when ‘natural’
stratification is not obvious.

¥ arboreal: living in trees; pertaining to life in the
trees.

arboreal grasper hypothesis: model of primate ori-
gins proposed by Bloch and Boyer in which the
Carpolestidae are linked to or included in the Order
Primates because they possessed long limbs and an
opposable hallux with a nail.

arboreal quadrumanualism: see quadrumanualism.

arboreal quadrupedalism: walking on the hori-

zontal surface of tree branches on all four limbs.

Arboreal quadrupedal primates differ from terres-

trial quadrupedal primates by having shorter limbs,

by walking with flexed limbs, by having more grasp-
ing ability in the fore and hind paws, and by having
longer tails used to balance on an uneven surface.

arboreal theory of primate evolution: proposal,
originally by T. H. Huxley but popularly associated
with G. E. Smith and F. W. Jones, that many primi-
tive features of primate anatomy such as stereo-
scopic vision and prehensile hands and feet first
evolved as a suite of adaptations to life in the trees.
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Archaeolemuridae Major, 1896

Cf. pollinator hypothesis and visual predation
model.

arc: bowed shape; curved line or structure.

ARC: see AIDS-Related Complex.

arcade: curve or arch in a structural feature; for
example, the human tooth row is also referred to as
the dental arcade.

Arcadianism: tenet that humans are an integral part
of nature and should have an innate reverence for it
because of its beneficence.

arch: in anatomy, any vaulted or bowlike structure.

Archaea: kind of cell recently assigned its own
Domain; the Archaea have features in common with
prokaryotes but differ from them significantly in
165 RNA sequences and membrane-bound lipid
molecules. Previously known as Archaebacteria,
they include many of the extreme halophilic and
hyperthermophilic organisms known to science. The
Archaea are expected to have a significant impact
on biotechnology. Cf. Bacteria and Eukarya.

archaeofauna: assemblage of animal remains recovered
from a single archaeological context.

archaeogenetics: see anthropological genetics.

Archaeoindris Standing, 1908: monotypic genus of
extinct subfossil Malagasy prosimians belonging
to the Palaeopropithecidae; A. fontoynonti known
only from central Madagascar in deposits dated at 8
kya (suggesting its extinction was not due to human
intervention). Largest of the subfossil lemurs, weigh-
ing between 160 and 200 kg, the size of an adult male
gorilla. Little known about postcrania, but it is prob-
able that Archaeoindris was terrestrial; probably diur-
nal. Dental formula: 2.1.2.3/1.1.2.3; diet presumed to
be folivory. See Appendix 2 for taxonomy, Appendix 3
for living species.

Archaeolemur Filhol, 1895: genus of extinct
subfossil Malagasy prosimians belonging to
the Archaeolemuridae; two species, A. majori and
A. edwardsi. Recovered from sites throughout
Madagascar dating between 2850 and 1000 BP.
Terrestrial; diurnal; quadrupedal. Body mass around
22 kg. Dental formula: 2.1.3.3/1.1.3.3; molars are
bilophodont, the first premolar is caniniform, and
the premolars form a shearing edge; incisors and
canines reduced, face shortened; diet unknown, but
dentition is suggestive of granivory with fruit sup-
plements. See Appendix 2 for taxonomy, Appendix 3
for living species.

Archaeolemuridae Major, 1896: family of subfossil
Malagasy prosimians that are closely allied to the
Indriidae. Some authorities give this group subfamily
status within the Indriidae; two genera. They appear
to have become extinct about 1kya, possibly due to
human activities. These prosimians were larger than
any living indriids, although not the largest of the



Archonta McKenna, 1975

subfossil Malagasy lemurs, and are considered the eco-
logical equivalent of baboons, hence the common
name baboon lemurs. They have dental and skeletal
features convergent with Old World monkeys. See
Appendix 1 for taxonomy. See Archaeolemur and
Hadropithecus.

Archaeolemurinae: subfamily of two genera within
the prosimian family Indriidae. Many workers rec-
ognize these genera of subfossil Malagasy prosim-
ians as a separate family, Archaeolemuridae.

Archaeolithic: pertaining to the Mesolithic - Upper
Paleolithic of France.

archaeological context: artifacts, features and
residues found in the archaeological record.

archaeological genetics: sece anthropological
genetics.

archaeological period: any of several horizons or
stages in a cultural sequence, derived from prehis-
toric evidence.

archaeological site: any concentration of artifacts,
features, or ecofacts manufactured or modified by
humans or their ancestors.

archaeological survey: exploration, sampling, and

mapping of a potential site.

archaeology: subfield of anthropology that

focuses on past cultural variation in prehistoric and

some historic populations through an analysis of
material remains; literally, the ‘science of the old’.

Historically, in the Old World, the term ‘archaeol-

ogy’ was generally restricted to civilizations that

had writing, and the term ‘prehistory’ was applied
to cultures that antedated these civilizations or to
so-called ‘precontact’ cultures. American archaeolo-
gists use the term much more loosely; sometimes
spelled archeology in the USA, especially when refer-
ring to processual archaeology.
archaeomagnetism: see paleomagnetism.
archaeozoology: discipline that studies the animal
collections recovered from archeological sites in
order to deduce environmental features of the site
as well as to provide indications of which animals
were living with or around the human archeological
population. Also referred to as zooarchaeology. See
faunal analysis.

archaic: 1. marked by the characteristics of an earlier
period; antiquated. 2. in linguistics, describes any
term used rarely in present-day language. 3. in pale-
ontology, refers to any specimen that possesses many
traits of a type specimen, but a few traits found in
an earlier species or specimen, as well.

archaic form: fossil that is thought to have both

primitive and derived features; not fully either one

form or another, but rather exhibiting traits from
two different species, such as Homo erectus/H. sapi-
ens or Neandertal/modern. The term tends to be

t
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used by researchers who prefer the monophyletic
hypothesis of modern human origins, as opposed
to the use of transitional forms. See polyphyletic
hypothesis.
archaic Homo sapiens: carliest fossil forms of
Homo sapiens, possibly including, but not limited
to, Neandertals that postdate Homo erectus, but
antedate AMHSs. Dates for archaics range from about
400Xkya to 32kya. Archaics possessed a nearly human-
sized brain but retained certain primitive features of
the skull such as a lower cranial height and a mosaic
of other primitive and derived features. Commonly
divided into an earlier archaic group and later
archaic group.

archaic primate: term previously used to refer to the
Plesiadapiformes, considered an infraorder of the
primates; currently, the plesiadapiforms are placed
in a separate order and are now more commonly
referred to as archaic mammals. Cf. higher primate.

archanthropic: pertaining to a paleoanthropic or
neanthropic hominid.

Archanthropinae Broom, 1950: defunct subfamily
erected by R. Broom to include specimens from
Makapansgat then attributed to the species
Australopithecus prometheus.

archean apex chert: rocks in Western Australia dated
to 3.465 bya, containing fossil filamentous microbes,
already cellular, and thus thought to be descended
from along line of previously evolved organisms.

Archean Era: geologic time interval that spans the
first 2.1 bya since the earth was completed, i.e. from
4.6 t0 2.5 bya. Aka Archean Eon.

archepallium: area located dorsally and medially on
the reptilian cerebral cortex. The older, original part
of the cortex; sometimes divided further into a paleo-
cortex and archicortex. In mammals this area is
greatly reduced and becomes synonymous with the
hippocampus. It serves as a relay center between the
olfactory bulbs and olfactory lobe. One of G. Elliot
Smith’s tripartite divisions of the pallium, now
called the allocortex. Aka archipallium. Cf. mesopal-
lium and neopallium.

archetype: nineteenth century concept promoted by
Richard Owen and others in which members of each
species were visualized as varying slightly about a
Platonic ideal type, or morphotype, now generally
discounted.

archipallium: see archepallium.

Archonta McKenna, 1975: grandorder (some refer
to it as a cohort) that includes the mammalian
orders Primates, Chiroptera, Dermoptera, and
Scandentia. These Orders are considered to be
derived from a common mammalian ancestor that
diversified during the Paleocene. Adjective:
Archontan.



Arcius Godinot, 1984: archaic mammal from the early
Eocene of Europe belonging to the Plesiadapiformes
family Paromomyidae; three species recognized.
Small-bodied forms with estimated body mass around
80 g. See Appendix 1 for taxonomy.

Arctic Inuit: foragers or hunter-gatherers in modern-
day Canada who have survived with a subsistence
lifestyle in small-scale societies into the twenty-first
century. The word literally means ‘the people’, and is
the Inuit name for themselves. NonInuit outsiders
previously used the term Eskimo.

Arctic Mongol: Mongoloid subgroup found in north-
east Asia and the Arctic.

Arctic Ocean spillover model: theory that the mass
extinction events at the Cretaceous—Tertiary (K/T)
boundary occurred about 65 mya because of a chain
of ecological events triggered by the passage of
colder, less salty water from the Arctic out into the
North Atlantic; one of but several competing models
proposed to explain K/T extinctions.

Arctic period: carliest stage of the Blytt-Sernander
classification, dated to about 14-10kya, character-
ized by tundra vegetation and by cold, late-glacial
conditions.

Arctocebus Gray, 1863: monotypic prosimian
genus to which the angwantibo (A. calabarensis, the
golden potto) belongs; found in west central Africa;
body mass around 300g; nocturnal; arboreal;
mostly insectivorous; slow methodical climbers;
noyau. The second digit is reduced and the pollex is
180° from digit 3, providing for a powerful vice-like
grip; circulatory adaptations in the limbs provide an
ample oxygen supply that prevents lactic acid build-
up. See Appendix 2 for taxonomy and Appendix 3 for
species.

Arctodontomys: archaic mammal from the early
Eocene of the Rocky Mountain region of North
America belonging to the plesiadapiform family
Microsyopidae; consists of three species; some
authorities assign these species to the order
Insectivora. Estimated body mass for these species
ranges from 250 to s00g. See Appendix 1 for
taxonomy.

arcuate fascicularis: fiber tract that connects the
motor speech area directly to Wernicke’s area.

arcuate line: ridge of bone on the auricular surface of
the coxal bone that, with the sacral promontory
helps to form the pelvic brim. See pelvic inlet.

arcuate nucleus: small mass located between the
hypothalamus and pituitary gland consisting of
gray matter, and that regulates the release of repro-
ductive hormones secreted from the pituitary.

arcuate sulcus: transverse cleft in the frontal lobes of
higher primates; it separates the motor areas from
the prefrontal association areas.

Ardrey, Robert

Arcy-Renne: archaeological site found in north cen-
tral France, dated to about 34kya, and that contains
Chatelperronian artifacts and hominid remains
including a few teeth assigned initially to Homo
neanderthalensis. Aka Grotte du Renne (‘reindeer
cave’); one of the Arcy-sur-Cure cave complex sites
in the Paris basin.

Arcy-sur-Cure: archaeological site found in Burgundy,
north central France, dated to about 36kya, and that
contains Chatelperronian artifacts including deco-
rated bone objects and body ornaments. Evidence
of a campsite and hut construction. The ornament-
containing stratum overlies a deeper and clearly
Mousterian horizon that dates to 45kya. The hominid
remains include specimens originally attributed to
Homo neanderthalensis; conflicting recent analyses
of the inner ear suggest that the remains may be Homo
sapiens. Aka Grande Grotte; one of a group of caves
that includes Arcy-Renne.

Ardipithecus kadabba Haile-Selassie, Suwa, and
White, 2004: provisional species of fossil hominid
dating from 5.8-5.6 mya. Six specimens were
recovered in 2002 from Asa Koma Locality 3, in the
Middle Awash region of Ethiopia; the holotype is
ASK- VP-3, and consists of six isolated teeth. A. kad-
abba has a canine-third premolar honing complex
that approximates that of extant and fossil apes, and
is thereby distinct from A. ramidus. Specimens
described in 1961 from Ardipithecus ramidus kad-
abba are now referred to this new species. A. kadabba
may be sufficiently similar to Orrorin tugenensis
and Sahelanthropus tchadensis to warrant the
latter’s collapse into a single genus, Ardipithecus.

} Ardipithecus ramidus {ramidus} White, Suwa
and Asfaw, 1994: provisional species of fossil
hominid dating from 4.4 mya. Over 40 specimens
representing at least 17 individuals were recovered
from Aramis, Ethiopia, in 1992—3; an undescribed
specimen is said to be 40% complete. More specimens
continue to be found. A. ramidus is very primitive,
with large canines, sectorial premolars, and thinly
enameled molars. Cranial capacity is presumed to be
very small. Nevertheless, A. ramidus has a number of
anatomical features (including pelvic morphology)
that indicate bipedalism. Some researchers think
that Ardipithecus may be the stem species for all later
hominids. The validity of the nomen Ardipithecus is
currently under review and some workers place these
specimens in the taxon Australopithecus ramidus.
Since the 2001 finds at Alaya, however, these younger
specimens are viewed by some as subspecific material
(Ardipithecus ramidus ramidus), and congeners to the
older Ardipithecus ramidus kadabba.

Ardrey, Robert (1908-80): author and screenwriter;
known for his interpretation of behavior and the



arrested development

fossil record in works such as African Genesis (1961)
that promulgate Dart’s ‘killer ape’ hypothesis.

area cladogram: branching diagram (phylogeny) for
a set or species (or other taxa) showing the geo-
graphic areas they occupy. According to the vicari-
ance model, the branching diagram represents the
history of range splits in the ancestry of the taxa,
probably driven by geological processes such as plate
tectonics.

area subcallosa: see motor speech area.

arena: see lek.

areola: 1. portion of the eye iris that surrounds the
pupil. 2. pigmented circular area that surrounds a
nipple, pustule, or vesicle; see mammary areola.
3.space or pore in a tissue. 4. decorative tile or earth-
enware. Plural: areolae.

arete: 1. archaic (Greek) term for human excellence or
perfection. 2. ridge between the flaked surfaces of a
flint artifact.

Argentine hemorrhagic fever (AHF): a hemorrhagic
fever caused by the Junin RNA virus and transmitted
by contact with the excreta of vesper mice (Calomys
musculinus or C. laucha). The virus is deposited into
maize farmers’ homes in urine when the rodents’ nat-
ural grassland habitat is cleared and maize is planted.
AHF is a significant disease in South America.
Clearing of the pampas for the exclusive use of maize
planting has expanded the rodents’ range. The use of
herbicides drastically reduced the natural weeds, and
this in turn reduced the local snake populations and
favored rodent overpopulation.

arginine (Arg): an essential amino acid; one of the
twenty building blocks of proteins. Arginine is
derived from the digestion or hydrolysis of protein.

argon: colorless, odorless, gaseous element that consti-
tutes about 1% of the earth’s atmosphere. Relative
atomic mass 39.6.

argon-argon dating (Ar/Ar): a chronometric dating
method based on the half-life of radioactive argon
that can be used with very small samples, and is more
accurate than potassium-argon dating.

argument from design: component of natural theol-
ogy which stresses that animal adaptations are
perfect for their environments and that these
adaptations are evidence for design by a special
creator. Aka Grand design; Paley’s watchmaker
argument.

aristogenes: good or purposeful genes; see eugenics.

Aristotle (384-322 BC): scientist, philosopher, and
tutor to Alexander the Great who financed a Great
Zoological Expedition that provided many taxa for
study. Aristotle provided the first systematic scheme
of nature, with humans at the top of a crude 500-
species Scala Naturae, i.c. a teleological scheme
constructed upon the phenetic principle of
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classification. His scheme was refined into a utilitar-
ian medieval product that was developed by Leibniz
into the Great Chain of Being in the seventeenth
century. Aristotle distinguished between the individ-
ual, the species, and the genus (although he meant by
genus what modern taxonomists mean by class, i.c.
birds vs. fishes). He supported the idea of geocen-
tricity. He described the ‘barbary ape’ (Macaca syl-
vanus), not as a hominoid, but as a monkey. He
commented on Aethiopian—white matings, noting
that on continued mixing the descendents were no
longer Aethiopian.

Arlington Springs: archaeological site found about
1960 in Arlington Canyon on Santa Rosa Island near
Santa Barbara, CA (USA), dated to 13-10.9kya; con-
tains hominid remains including two femora of a
Paleo-Indian female assigned to Homo sapiens.

arm circumference: anthropometric measurement;
distance around the upper arm as measured with a
tape measure placed at the mid-point between the
acromion process of the scapula and the olecranon
process of the ulna; the tape is passed horizontally
around the arm. Used to help determine protein
mass and energy stores in adults.

arm length: with the arm outstretched, the distance
between the longest finger tip and the acromial
point.

arm span: anthropometric measurement; distance
between the tips of the third (middle) finger of the
left hand and the tip of the third finger of the right
hand when both arms are outstretched laterally and
maximally at the level of the shoulders. Aka fathom.

Armelagos, George J. (1922-): US biomedical anthro-
pologist at Massachusetts (Amherst) and Emory
Universities. Interests include skeletal biology, pale-
opathology, demography and epidemiology; presi-
dent, AAPA (1987-9). Author of Bibliography of Human
Paleopathology (1971). Co-author (with Mark N. Cohen)
of Paleopathology and the Origins of Agriculture (1984);
co-author (with A. C. Swedlund) of Demographic
Anthropology (1976); co-editor (with Swedlund) of
Disease in Populations in Transition (1990).

Armenoid: archaic racial designation or ethonym for
Armenians (West Asian Highlanders). Armenoids were
characterized by hairy bodies and dolichocephaly.
Another characteristic was a flattened occipital bone;
later it was recognized that this characteristic was due
to bone modeling from cradle boards.

arrested development: ethnocentric idea associated
with nineteenth century concepts of unilineal evolu-
tion, which attempted to explain cultural diversity,
i.e. lower’ cultural stages (hunting and gathering), as
either environmental poverty or an inherent racial
inferiority which inhibited any further ‘advance-
ment’ of people possessing that cultural state.



Arsuaga, Juan Luis (1959-): Spanish paleontolologist
at Complutense University in Madrid and co-director
since 1991 of excavations at Sierra de Atapuerca.
Arsuaga collaborates at numerous sites, including
Sima de los Huesos, Gran Dolina, and the Abrigo
do Lagar Velho rockshelter. Winner of the Premio
Principe de Asturias prize (1997). Author of The
Neanderthal’s Necklace (2001).

art: aesthetic embellishment of objects, dwellings,
and/or the human body. Art is of significance to the
study of human prehistory because embellishment
seems to be a feature primarily of AMHs (see the
Aurignacian), although some researchers maintain
that the Neanderthals were capable of art (see the
Chatelperronian). Cf. cave art.

artefact: sec artifact.

arteriole: small vessel that carries blood from an artery
to the the capillary network. Cf. venule.

arteriosclerosis: hardening of the arteries; a cer-
ebrovascular disease in which the walls of blood ves-
sels become fragile and susceptible to aneurysm or
rupture.

artery: blood vessel that conducts blood away from the
heart. Arterial blood is generally oxygenated, but not
in all cases (e.g. pulmonary artery). Cf. vein.

arthrology: study of joints.

articular: pertaining to a joint (or articulation).

articular capsule: double-layered sac of tough fibrous
tissue attached to the ends of bones that form a joint.

articular cartilage: thin layer of hyaline cartilage
that covers the articular surfaces of bones in a syn-
ovial joint; helps resist wear and reduces friction
when there is movement at the joint.

articular modification: changes in joints as a result of
pathological conditions.

articular process: structure with an articulating
surface found on vertebrae; there are superior and
inferior articular processes and they join a vertebra
with other vertebrae that are immediately above
and below.

articular surface: pertaining to the smooth surface of
ajoint (or articulation).

articulate: 1. to connect or join (in reference to the con-
nection between two bones). 2. to enunciate speech
clearly and distinctly.

articulation: 1. area where two or more bones join or
contact one another; a joint. Articulations are
classified either by tissue type (see fibrous joint,
cartilaginous joint, synovial joint) or by degree of
motion (see amphiarthrotic joint, diarthrotic joint,
synarthrotic joint). 2. in dentistry, the contact rela-
tionship of the occlusal surfaces of the teeth while
in action.

articulator: organ, especially a vocal organ, that can be
moved and that can assume a number of positions.
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¥ artifact: human-made object; the preserved material
remains and evidence of human or hominid cultural
behavior. Owing to differential preservation, the
very oldest known artifacts are made of stone. Cf. life
history artifact. Also spelled artefact.

artifact, sociotechnic: tool used primarily in the social
subsystem.

artifact, technomic: tool used primarily to cope with
the physical environment, with variability explained
largely in environmental or ecological terms.

artificial classification: any classification system in
which the members of a group resemble each other in
the defining characters only, and show no similarity
in nondefining characters, such as the classification
of all two-eyed organisms into a single taxon. See
folk taxonomy.

artificial deformation: see cranial deformation and
dental mutilation.

artificial insemination: assisted reproductive tech-
nology in which sperm is introduced into a
woman’s reproductive tract near the cervix; this
takes place without sexual intercourse. This tech-
nique is also used with domestic and zoo animals.
Cf.in vitro fertilization.

artificial manipulation: in behavioral studies, a situa-
tion in which the researcher takes control of the vari-
ables and manipulates them in the laboratory or
field. In this type of study every effort is made to
model nature. An example is the placement of a
mechanical leopard near chimpanzees to see their
response.

artificial selection: breeding controlled by humans to
alter the genetic characteristics of a domestic popu-
lation based on the perceived value of those inherited
characters. The current forms of most domesticated
plant and animal species are the result of centuries of
artificial selection. Experiments using this mecha-
nism are one method of studying and understanding
the evolutionary process. See Darwin’s view of
domestic selection; also sexual selection, assorta-
tive mating, anthropogenic selection, ‘relaxed’
selection, and directed evolution.

artificial selection experiment: trial or series of

trials in which an experimenter permits individuals

with certain genotypes or phenotypes to reproduce

but not others. Such experiments can be used to esti-

mate the heritability of a trait if subpopulations

exhibit trait divergence in response to selection.

Artiodactyla: order that contains the even-toed

hoofed mammals; this order contains 194 species and

includes swine, camels, deer and cattle. Artiodactyls

are important to hominid evolution because they

became important food sources; after domestica-

tion, many varieties were produced within each of

several species as humans learned to manipulate the



asparagine

heritability of desired traits. Darwin called this
process domestic selection. Cf. Perissodactyla.

Aryan: ethonym pertaining to ancient Indo-Iranian
peoples, a group of linguistically related tribes who
invaded present-day India c. 1.8-1.5kya. This label
later came to mean Indo-Europeans in general, and
still later was transformed and associated with
Aryanism.

Aryan migration hypothesis: proposal by A. A.
Retzius that early Europeans were brachycephalic,
and that a dolichocephalic people, the Aryans, had
invaded Europe at a later date, thus not all
Indo-Europeans were descended directly from
Aryans.

Aryan superiority myth: idea that Aryans were the
highest breed of humans and that other human stocks
were somehow degraded or unhealthy. Because the
term ‘Aryan’ itself refers to a morphologically het-
erogenous group of tribes that had in common a lan-
guage group, the later attempt to equate the linguistic
stock to a homogenous morphological race and cul-
ture found little support among anthropologists.

Aryanism: philological term linking most European,
Iranian and Indian languages into a common lan-
guage family, Indo-European; early scholars sup-
posed the geographical focus to have been Bactria or
the Hindu Kush; those supporting a biblical chronol-
ogy suggested eastern Turkey because of the site of
Mount Ararat, near Armenia and Iran; Retzius and
other craniometrists suggested that ‘true’ Aryans
had been dolichocephalic, a theme continued by
Virchow and de Gobineau; American economist
Theodor Poesche first suggested in 1878 that Aryans
were Nordic.

Asa Koma Locality 3: site in the Middle Awash
region of Ethiopia from which the holotype of
Ardipithecus kadabba was recovered.

ascending colon: first portion of the colon that
begins at the cecum, moves upward against the pos-
terior abdominal wall, and turns sharply to the left
just inferior to the liver.

} ascending ramus (of the mandible): in anthro-
pology, usually refers informally to the vertical por-
tion of the jawbone, or mandible. Aka mandibular
ramus.

ascending ramus height (go—cdl): craniometric
measurement; vertical distance from the gonion to
the condylion laterale as measured with spreading
calipers or a mandibulometer. See Appendix 7 for an
illustration of the landmarks used.

ascertainment: method by which an investigator
becomes aware of a propositus; a sampling method.

ascorbic acid: see vitamin.

ascorbic acid deficiency: condition of avitaminosis
caused by a lack of vitamin C. See scurvy.
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aseptic necrosis: pathological cell, tissue, or organ
death in the absence of infectious agents.

asexual: without sex.

asexual reproduction: reproduction in which the
individual is produced from one parent and is genet-
ically identical to that parent; the individual is not
produced by the fusion of gametes. Common in uni-
cellular organisms, some plants; also occurs in simple
animals through budding, and in more complex ani-
mals through parthenogenesis (e.g. social insects,
whip-tailed lizards). Cf. sexual reproduction.

Ashkenazim: Jewish deme of Eastern European
origin, a Yiddish-speaking division of the Hebrews.
Aka Ashkenazi Hebrews.

Ashley Montagu, M. F.: sece Montagu, M. F. Ashley.

Asian australopithecines: sece Meganthropus
paleojavanicus and Homo modjokertensis.

Asian origin hypothesis: version of the mono-
phyletic or single origin hypothesis that proposes
Asia as the center of a recent radiation of AMHSs; cf.
the out of Africa Il hypothesis and the multiregional
continuity model of human origins.

Asiatic Primate Expedition, 1937: scientific
endeavor to Siam (now Thailand) mounted in 1937
and sponsored jointly by Harvard, Columbia and
Johns Hopkins Universities. Thailand was then a
focal area for gibbons. The co-directors were Charles
R. Carpenter, who studied the pattern of boundaries
of hylobatid social organization; Adolph Schultz,
who studied anatomy and morphology; and Harold
J. Coolidge, Jr. (the initiator of the project), who stud-
ied social organization. Sherwood Washburn, then a
graduate student, was also a member. One group also
studied orangutans in northern Borneo. The team
collected and dissected specimens, and conducted
behavioral observations for four months in the Thai
rain forests. This was the last major field study of pri-
mates until the 1950s, and was important because
several members of the expedition would have a
significant impact on primatology in the 1950s.

Asiomomys Beard and Wang, 1990: tarsiiform pri-
mate from the early Eocene of China, belonging to
the omomyid subfamily Omomyinae. Monotypic;
A. changbaicus is described as very similar to the North
American Stockia. Body mass estimated at around
500 g. See Appendix 1 for taxonomy.

A site: section in a ribosome that holds an incoming
amino acid as it is released by a transfer RNA mol-
ecule, and where that amino acid is bound to others
as part of a growing peptide chain. Cf. P site.

ASL: 1. see American Sign Language. 2. see
Anthropological Society of London.

asparagine (Asn): an amino acid; one of the twenty
building blocks of proteins. Found in nature in
asparagus shoots and other plants.



aspartic acid (Asp): an amino acid; one of the twenty
building blocks of proteins. Found in sugar cane and
sugar beet molasses.

Asperger’s syndrome: mild form of autism charac-
terized by ‘mind-blindness’, or an inability to read
common nonverbal cues involving kindness, love, or
anger; those affected lack empathy skills. Considered
a highly functional modality of autistic behavior;
affected individuals have normal or above-normal
intelligence, and may display savantism (a specific
skill ability). Aka ‘nerd’ syndrome.

aspermia: absence of sperm that results in male
infertility.

Assamese
assamensis.

assay: laboratory test performed to measure the activ-
ity of a substance against a certain target; it must
maintain a certain minimal level of biological activ-
ity to be considered for animal or clinical testing or,
later, for marketing. Aka biological assay, chemical
assay.

Asselar Post: archaceological site found in 1927 in the
central Sahara 400 km northeast of Timbuktu, Mali,
dated to the Upper Pleistocene or Holocene (c. 7kya),
and that contains a fossil skeleton with Nilotic
affinities attributed to Homo sapiens, comparable
to modern Bantus and Hottentots.

assemblage: 1. any set or aggregation of artifacts,
fossils or other remains collected at a hominid site.
2. material evidence used in support of hypotheses
concerning the culture (or cultures) that inhabited it.
Similar terms include industry, culture, and trad-
ition. 3. congregation of two or more species.

assembly: coalescence of a community of primates for
social activities.

assimilation: asymmetrical increase in the similarity
of two cultures. Cf. acculturation.

assimilation efficiency: refers to the total absorp-
tion of nutrients, calculated by dividing the total
amount of feces recovered by the total amount of
dehydrated food ingested, and subtracting from 1.

assimilation model of human origins: variant of
the hybrid models of human origins; accepts an
African origin for AMHs but disallows replacement
or significant migration. Supports local speciation of
AMHs as the result of orthogenesis, but allows for
gene flow and changing environmental pressures.
Advocated by F. H. Smith and E. Trinkaus.

assisted reproductive technique: any procedure
that helps couples who experience infertility to con-
ceive and deliver viable young.

associated find: method of contextualizing objects
by considering the context in which they are dis-
covered. If the association is undisturbed, an object,
such as a cranium, found in direct stratigraphic

macaque: vernacular for Macaca
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association with artifacts belonging to, for example,
the Mousterian tool tradition, is inferred to be con-
temporary with those tools. See association and
provenance.
association: 1. context in which an artifact is found,
and its relationship to other such artifacts; proven-
ance. See principle of association. 2. in biology, a
mixed species group of primates that forage or travel
together. Cf. polyspecific association.
association cortex: in sequential models of cortical
processing, those frontal, temporal, or parietal areas
of cortex (not devoted to sensory or motor function)
where higher-order (associative) processes such as
memory, reasoning, judgment, and emotions are
involved.
association fibers: fiber tracts within the white
matter of the cerebrum that conduct impulses
between neurons within each hemisphere; associa-
tion fibers do not cross the corpus callosum.
association neuron: nerve cell located completely
within the central nervous system. Association
neurons convey impulses in an arc from sensory to
motor neurons. Aka internuncial neuron.
assortative mating: nonrandom mating. Endogamy
is termed positive assortative mating, whereas
exogamy is termed negative assortative mating; one
of the systematic forces or mechanisms of evolution.
See sexual selection.
association study: comparison of the genetic vari-
ation in the haplotypes of people who have a particu-
lar genetic condition against a panel of unaffected
people.
assortment: (usually) random distribution of whole
chromosomes to the cell poles during anaphase I of
meiosis, and of sister chromatids during anaphase IT
of meiosis, and the single anaphase of mitosis, result-
ing in the segregation and recombination of genes.
See independent assortment.
Astaracian: the European land-mammal age (middle
Miocene, approximately 14—13 mya).
asterion: external landmark on the skull at which
the lambdoid, parietomastoid and occipital sutures
converge.
asterionic bone: sutural bone that develops at the
asterion of the cranium.
asterionic notch: indentation formed at the asterion
on the cranium of Paranthropus, presumably because
of chewing stresses; this trait is also found in some of
the great apes and Australopithecus afarensis.
asternal ribs: ribs number 8 through 10 in the human;
these ribs do not join to the sternum directly, but are
attached by cartilage. Aka false ribs.
¥ asteroid impact model: theory that the mass
extinction event(s) that occurred at the Cretaceous-
Tertiary boundary about 65 mya resulted from



ataxia telangiectasia

sudden climatic changes induced by collision of the
earth with an asteroid, meteorite or comet; one of
several models competing to explain the K/T mass
extinctions. Aka Alvarez theory.

asthenosphere: layer of the earth located directly
below the lithosphere. The asthenosphere begins
about 70 km below the earth’s surface, and extends to
a depth of about 200 km. Also spelled athenosphere.
asthma: heterogenous atopic disorder of airways
and lungs characterized by reversible inflamma-
tory obstruction, breathing difficulties, wheezing,
and hypersensitivity. An autosomal dominant
susceptibility region has been identified: cytokine
genes are known to regulate IgE production, resulting
in various severities of allergic diseases; the IgE adren-
ergic receptor gene is strongly linked to maternal
smoking during pregnancy. The CCR5 co-receptor
locus apparently also attenuates the severity of
asthma. The trait also exhibits evidence for genomic
imprinting. It has been suggested that asthma is
found most frequently in individuals with hyperre-
sponsive IgE due to an indigenous parasite load, and
who then remove to regions where parasite load is
low. See chronic obstructive pulmonary disease.
astragalus: main bone of the mammalian ankle,
referred to as the talus in primates.

astrobiology: 1. discipline that searches for life
beyond earth; heavily dominated by physical scien-
tists. Astrobiologists do not limit themselves solely to
the search for life, but also look for such things as
prebiotic molecules in interstellar space, solar sys-
tems in the process of forming, and mature planets
orbiting other stars. Cf. exobiology. 2. specific
anthropic subtheory associated with Rhawn Joseph,
who proposed that ‘genetic seeds’ encased in stellar
debris have bootstrapped life in many locations

throughout the universe. The Joseph subtheory is
specifically anti-Darwinian.

astrokinetic: relating to the movements of the centro-
some in a dividing cell.

astronomical cycles: daily, weekly, monthly, seasonal
and annual rhythms that influence behavior and, in
particular, patterns of reproduction and growth and
development. Incremental lines of cyclic tissue
growth are ubiquitous in tree trunks, shells, and
skeletons; see dendrochronology, stria of Retzius,
and perikymata, for example. The morbid disruption
of normal metabolism can disturb growth rhythms;
see Harris lines and neonatal line.

astrosphere: group of fibrillar cytoplasmic rays that
extend outward from the centrosome and centros-
phere of a dividing cell. Aka aster, attraction sphere.

asymmetrical reproductive strategies: tendencyin
most species for males to exhibit higher variance in
reproductive success than females, for males to
copulate more frequently and with more partners
than females, and for females to be more discriminat-
ing than males in choosing their partners.

asymmetry: the state of not being identical on either
side of a mid-line. Cf. bilateral symmetry.

Atapuerca: archaeological site(s) found in 1899 and
located in the Sierra de Atapuerca, a few miles east of
Burgos in north central Spain. Excavated intensely
since 1984, one site, the Sima de los Huesos (‘Pit of
Bones’), has yielded remains of at least 33 individuals
assigned provisionally to archaic Homo group status,
and dates to about 300kya; a second occupation cave
site a few hundred meters away, the Gran Dolina,
has produced pre-Acheulean tools and the remains
of at least four individuals, and dates to about
8ookya. Aka Cuerva Mayor, Galeréa. See Juan Luis
Arsuaga.

Some fossil hominids from Atapuerca

ATD6-69: fossil hominid discovered at Atapuerca, Spain, dating to >780kya. Specimen consists of the
partial face of a juvenile attributed to Homo antecessor.

Atapuerca 5: fossil hominid recovered from the ‘pit of bones’ (Sima de los Huesos) at Atapuerca, Spain,
dating to 300kya. Specimen consists of the cranium of an adult with a cranial capacity of 1125 cm?;
attributed to archaic Homo sapiens cf. heidelbergensis.

atavism: ‘throwback’, or the reversion to an earlier type;
the reappearance of a trait that has been absent for sev-
eral generations; misapplied by Lombroso and others
to explain ‘criminal types’. A pre-genetic concept that
is rarely invoked today, as such phenomena are better
explained by mutations or recessive alleles.
atavistic regression: return to a more primitive or
infantile pattern of behavior.

ataxia telangiectasia (AT): autosomal recessive con-
dition characterized by poor muscle coordination,
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involuntary eye movements, capillary dilation in
eyes and skin, sensitivity to light (radiosensitivity),
immune defects, and susceptibility to infections and
cancer (9% normal controls); chromosome breakage
is a feature. Onset in the first decade of life. AT is a
heterogenous condition with at least two distinct
subtypes. The causal agent is believed to be a gene
(ATM) involved with DNA processing and repair.
Several hundred SNP mutants have been reported.
Aka Louis-Barr syndrome.



Ateles E. Geoffroy, 1806: ceboid genus to which the
spider monkeys belong. Most authorities recognize
four allopatric species; some workers think that
there is only one species with 16 subspecies. Found
in Central and South America where it prefers ever-
green tropical rain forest. Ranges in body mass from
6 to 14 kg; nonsexually dimorphic to the extent that
the female has an elongated clitoris that is some-
times mistaken for a penis. Arboreal; possesses
prehensile tail; diurnal; capable of a variety of loco-
motor patterns: arboreal quadrupedalism, semi-
brachiation, climbing, and bipedalism; thumb
reduced to tubercle. Dental formula: 2.1.3.3; frugivo-
rous, but in some seasons switch to heavy leaf diet.
Mixed-sex social organization; troops that fission
into smaller foraging units and fuse back into the
larger troop. See Appendix 2 for taxonomy, Appendix
3 for living species.

Atelidae Rosenberger, 1977: family of ceboids that
includes the larger-bodied New World Monkeys,
namely the spider, woolly, and woolly spider mon-
keys, and howlers; some workers also include the
sakis, bearded sakis, and uakaris. Not all authorities
recognize this family and the monkeys in this group
are often treated as a subfamily of the Cebidae or, in
the case of the howlers, separated out as another dis-
tinct family. See Appendix 2 for taxonomy, Appendix 3
for species.

Atelinae Gray, 1825: subfamily of either the family
Cebidae or the family Atelidae, depending on the
taxonomic scheme being used. This subfamily con-
sists of the spider, woolly, and woolly spider mon-
keys; the howlers are also sometimes included. See
Appendix 2 for taxonomy, Appendix 3 for species.

ateliosis: growth abnormality caused by malfunction
of the pituitary gland and characterized in the adult
by a childish face and voice and dwarfism. Aka infan-
tilism, ateleiosis.

Aterian: North African tool tradition characterized
by tanged projectile points, which some say dates
to >7okya (based on a sequence at Bir Tarfawi
in the Egyptian Sahara); but French scholars
disagree, citing the technology as <4okya. See Dar-
es-Soltane II.

atherosclerosis: deposition of hard, lipid-containing
plaques in the interior walls of arteries, and thicken-
ing of arterial walls with abnormal smooth muscle
cells; results in narrowing of vessel lumen. Aka hard-
ening of the arteries.

Atlanthropus Arambourg, 1954: generic term
assigned to a group of North African Pleistocene
hominids; named after a range of mountains in
North Africa, the Atlas Mountains; Atlanthropine.
Most workers assign these fossils, such as Ternifine,
to Homo erectus.

43

atresia

atlanto-axial joint: condyloid joint between the first
and second cervical vertebrae (i.c. the atlas and the
axis) that allows rotation of the head.

Atlanto-Mediterranean: older ethonym for a hypo-
thetical autochthonous people of western Europe, a
Mediterranean group with tall stature and white to
ruddy skin color.

atlanto-occipital: pertaining to the articulation
between the occipital condyles of the skull and the
first cervical vertebra (or atlas).

atlanto-occipital joint: condyloid junction between
the first cervical vertebra (the atlas) and the occipi-
tal bone that permits flexion, extension, abduction,
adduction, and circumduction.

atlanto-odontoid: pertaining to the articulation
between the odontoid process of the second vertebra
(or axis) and the fovea dentis of the first cervical ver-
tebra (or atlas).

atlas: first cervical vertebra that articulates with the
occipital condyles of the skull.

} atlatl: Central American term for spearthrower.

atmosphere: 1. mantle of gases surrounding the earth
and some other planets. The earth’s atmosphere at
sea level is about 78% nitrogen, 21% oxygen, 0.5%
carbon dioxide, and 0.5% inert gases. 2. a unit of air
pressure.

atmospheric oxygen concentration: proportion of
oxygen in the atmosphere relative to particulate
matter and, especially, other gases such as carbon
dioxide. In the fossil record, at the time when pho-
tosynthetic organisms seem to have radiated, there
was an increase in the oxygen concentration of the
earth’s atmosphere. Gas ratios are affected by the rela-
tive proportions of photosynthetic organisms and
herbivores, which increase and decrease atmospheric
oxygen, respectively.

atmospheric pressure: see barometric pressure.

atocia: sterility in the female.

atomistic: inheritance, an approach in which the enti-
ties controlling heredity are distinctly particulate,
permanent, and capable of independent action;
Mendelian inheritance, for example, is atomistic
because it postulates that inheritance is controlled by
factors now called genes. Cf. pangenesis.

atopy: denoting an allergy characteristic of humans
and tending to be inherited; e.g. hay fever, asthma.

ATP: adenosine triphosphate, the stable, phosphory-
lated adenine-ribose molecule that stores energy in
its highly charged bonds to be later released during
cellular activities.

atresia: decrease in the number of viable germ cells
found in female mammals as they age; from an initial
500000 or so, most females are born with about
50000 in each ovary, but fewer and fewer of these are
capable of completing meiosis normally as the
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female ages; human females ovulate only about
450-500 times during their reproductive life.

atrichia: congenital or acquired condition character-
ized by a loss or absence of hair.

atrophic spots: areas of bone that show evidence of
atrophy. Atrophic spots are often translucent.

atrophy: 1. wasting action on a structure, such as an
organ, tissue, appendage, that causes withering
away. 2. To decrease in size. Adjective: atrophic.

attachment behavior: 1. bonding of an infant with its
mother through a series of physical and psycho-
logical cues. 2. a set of physical and psychological
cues and responses that bond an infant with one of
its caretakers.

attenuation: reduction; weakening by dilution.

attribute: 1. inherent characteristic, key, or an acciden-
tal quality that distinguishes one object or organism
from another. 2. an object closely associated with or
that belongs to a specified individual. Aka trait,
character.

attrition: wearing away of a structure by friction or
rubbing; abrasion.

attrition strategy: description of the interaction of
morbidity and mortality that together offset the fer-
tility of a population. Various attrition strategies
ensure thata population will survive each generation
and yet not tax the carrying capacity of the environ-
ment in which it exists.

attritional age profile: fossil demographic profile in
which an estimate of the structure of the population
ages takes into account routine mortality factors.

atypical: differing from the normal or usual type; not
typical.

audiogram: graph, chart or table indicating hearing
level for pure tones as a function of frequency; result
of a hearing test using an audiometer.

audiology: field of medicine that investigates and
treats hearing disorders.

audiometry: measurement of hearing abilities by an
audiometer.

auditory: pertaining to the sense of hearing or to the

organs and structures associated with hearing.

Noun: audition.

auditory bulla: protective bony housing for the

middle ear cavity and the auditory ossicles con-

tained within; found only in mammals. In primates

it is formed by the petrosal portion of the temporal

bone; used as an important diagnostic trait in early

primates. Aka tympanic bulla, bulla tympani.

auditory cortex: region of the cerebral cortex that
receives nerve fibers from the auricular apparatus;
occupies the transverse temporal gyri and the super-
ior temporal gyrus.

auditory exostosis: bony projection that develops in
the external auditory meatus; canal of the temporal
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bone. In rare cases, may occlude the auditory canal
completely. Aka auditory tori.

auditory meatus: see external auditory meatus.

auditory ossicle: any of the three bones of the middle
ear that transmit vibrations to the inner ear, the
incus, malleus, and stapes.

auditory system: those structures in the ear that
enable or support hearing and the central connec-
tions to the brain responsible for the sense of hearing.

auditory tube: bony and cartilaginous tube that con-
nects the middle ear cavity with the back of the
throat. It functions to equalize pressure on either
side of the tympanic membrane. Aka Eustachian
tube.

auger: tool used by archaeologists for digging test
holes.

augmented distance: estimate of the total number of
fixed nucleotide substitutions separating any two
nucleicacid distances, a correction required because a
phylogenetic tree is not equally dense. Cf. phylogen-
etic density.

August Krogh principle: observation made by
A.Krogh in 1929 that for many, if not most, questions
about nature there are species of choice because they
are more easily studied or have some other desirable
characteristic.

aunt: 1. asister of one’s mother or father; a kinship term
that identifies a genealogical or fictive degree of rela-
tionship in a nuclear family or extended family. See
father, mother, brother, sister, uncle, cousin. 2.
female primate, usually a juvenile, who assists a
mother in caring for her offspring; this behavior is
called aunting.

auricle: 1. the outer ear of a human; this is referred to as
a pinna in other mammals. 2. any ear-like lobed
appendage, as related to the atria of the heart. 3. the
sacro-iliac articulation. Adjective: auricular.

auricular head height: projected vertex-tragion
distance as measured by subtracting the height of the
tragion above the floor from a subject’s stature.

auricular height (po-b): craniometric measurement;
height from the porion to the bregma with the skull
in the Frankfort horizontal and measured with a
head spanner. Cf. porion-bregma height. See
Appendix 7 for anillustration of the landmarks used.

auricular point: landmark at the top of the orifice of
the ear.

auriculo-orbitale (ao): see Frankfort horizontal.

Aurignac: archaeological site found in 1852 in Haute
Garonne, France, dated to perhaps 15kya, which con-
tained incised artifacts and fossil hominids, includ-
ing the remains of at least 17 individuals, and the
engraved bones of extinct animals; the bones were
later interpreted as Neolithic (= Holocene) and
intrusive into the layer containing the extinct fauna.



The skeletal remains were reburied in a local
Christian cemetery. Type site for the Aurignacian.

} Aurignacian tool tradition: Upper Paleolithic cul-
ture period dating in Europe from about 43 to 15kya
thatalso includes art objects, and that is usually diag-
nostic of AMHs, especially the Cro-Magnon people.
The tool kit may contain flint side and end scrapers,
tips, blades, and bladelets indicative of composite
tools, as well as bone and ivory implements such as
awls and spear points. The earliest example is found
in Bacho Kiro Cave and dates to 43kya. Early
Aurignacian sites in Spain, Bulgaria and Russia date
to 43kya; dates in France are in the range ¢. 4030
kya. Aka Sebilian. See Aurignac. Cf. Gravettian.
aurochs: extinct Pleistocene bovid, the European
bison, Bos primigenius.

Aurora stratum: primary fossil-bearing stratum at the
site of Gran Dolina. Aka TD6.

Australo-African roots hypothesis: controversial
proposal by Brazilian anthropologist Walter A. Neves
that putative early sites in South America (Lapa
Vermelha IV, Santana do Riacho 1, Serra da Capivara)
contain skeletal material that is revealed by multi-
variate studies to have an affinity to either Australoid
or African material, but not to Asian or Native
American populations.

Australoid: ethonym used in the past to denote one of
the ‘races’ of humanity. Australoids included the

Australopithecus Dart, 1925

peoples that physically resembled the native
Australians such as the aboriginal peoples of New
Guinea and Melanesia, the ‘Negrito’ pygmies of
Indonesia and Southeast Asia, and some of the native
peoples of Southeast Asia and India.

} Australopithecinae Gregory and Hellman,

1938: one of two proposed subfamilies of the family
Hominidae, the other being the Homininae; many
researchers, however, do not consider the family
Hominidae as warranting subfamilies. Contains the
fossils that carry the sobriquets ‘ape-man’, ‘man-apes’
and ‘near men’.

australopithecine: referring generally to any species
in the genera Australopithecus or Paranthropus;
‘man-apes’ of the Plio-Pleistocene who were bipedal
and dentally similar to humans, but whose brain size
was not much larger than modern apes; that is, they
lacked the encephalization characteristics of the
genus Homo. In the formal sense, a member of
the subfamily Australopithecinae of the family
Hominidae.

Australopithecus Dart, 1925: formal genus nomen of

the ‘man-apes’ including, for example, Australo-
pithecus africanus from South Africa and possibly
also from East Africa. The genus includes hominids
that were capable of a form of bipedal locomotion,
had a relatively small brain size, large face, and large
but human-like teeth. Literally, ‘Southern ape’. See

indigenous peoples of Australia; it also included box for species and Appendix 1 for taxonomy.

Species within the genus Australopithecus

Australopithecus aethiopicus Walker, Leakey, Harris and Brown, 1986: see Paranthropus aethiopicus.

Australopithecus afarensis Johanson, White and Coppens, 1978: ‘southern man-ape from the Afar’;
early hominid species that existed 4-3 mya and is known only from East Africa. This species was rec-
ognized with the recovery of NME AL-288-1 (‘Lucy’) in 1974. The type specimen, however, is LH-4, a
partial adult mandible from Laetoli. A. afarensis has a mosaic of nonhominid and hominid traits. The
pelvis is hominid-like and indicative of some form of bipedalism. The arms relative to the legs are
longer than in modern humans. Toe and finger bones are curved and other features of the manus and
pes are pongid-like, suggesting to some authorities that the species was partly arboreal. Incisors and
canines are large, with diastemata between upper canines and incisors and between lower canines
and premolars. Tooth rows are parallel, with thickly enameled molars. Brain is small, with mean cranial
capacity around 415 cm?. The skull is pneumatized. Body size estimate: females 105 cm in height and
30 kg in mass, males 150 cm in height and 50 kg in mass. A. afarensis is one of the most sexually
dimorphic primate species known, leading some workers to propose that the collection of fossils cur-
rently assigned to A. afarensis may represent more than one species. See afarensis nomen debate.

Australopithecus africanus Dart, 1925: first species of Australopithecus discovered, and described by
Dart in 1925; found only in South Africa (some researchers had attributed certain fossils from East
Africa to A. africanus, but on reconsideration, those fossils were moved into different taxa). A. africanus
was the primary species among the ‘gracile’ australopithecines until discoveries in the 1970s.
Members of A. africanus were fully bipedal. They had large cheek teeth relative to the anterior dentition,
with a reduced canine. The species lacks the occipital and sagittal crests characteristic of robust aus-
tralopithecines. The face is less prognathic than in other Australopithecus species. Mean cranial cap-
acity is about 440 cmq. The skull is pneumatized. Body mass estimate 46 kg. Height 115-138 cm.
Found in geological strata dated 3-2 mya. (cont. overleaf)
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Species within the genus Australopithecus (cont.)

Australopithecus anamensis Leakey, Feibel, McDougall and Walker, 1995: provisionally named species
of Australopithecus, first recognized in 1995 after 21 specimens were recovered in 1993-4 at Allia Bay,
Kenya. This species has a mosaic of traits shared between Ardipithecus and Australopithecus afaren-
sis. The dental apparatus is very primitive, except in having thickly enameled molars. Postcrania sug-
gest bipedalism. Body mass estimate 50 kg. Radiometric dating indicates that this species lived
4.2-3.9 mya. See Kanapoi.

Australopithecus bahrelghazali Brunet, Beauvilain, Coppens, Heintz, Moutaye, and Pilbeam, 1996:
hominid species that existed between 3.5 and 3.0 mya, known only from site KT 12 near Yayo in Chad
(central Africa). This species was recognized with the recovery of a partial maxillary bone, one premo-
lar, and an adult mandible possessing thickly enameled teeth; Aka KT 12-H1. This material was origin-
ally described as comparable to A. afarensis. A. bahrelghazali is significant because it is the first
Pliocene hominid found outside the East African Rift Valley. It is described as possessing a more verti-
cal mandibular symphysis and overall is more gracile than the contemporary A. anamensis or the ear-
lier Ardipithecus ramidus; its discoverers suggest that it is the ancestor of the gracile clade and
probably of modern humans.

¥ Australopithecus (= Zinjanthropus) boisei Leakey, Tobias and Napier, 1964: see Paranthropus
boisei.

Australopithecus capensis (Oakley, 1964): see Telanthropus capensis.

Australopithecus crassidens (Oakley, 1954): see Paranthropus crassidens.

Australopithecus garhi Asfaw, White, Lovejoy, Latimer, Simpson and Suwa, 1999: provisional hominid
species described from materials (representing three individuals) recovered from the Middle Awash
from the Bouri formation, Ethiopia. Dating indicates this species lived around 2.5 mya. BOU-VP-12/130
is the type specimen. Leg bones indicate bipedalism, but the arms, relative to the legs, are long in
comparison to modern humans; height for one individual estimated at 140 cm. Small brain (estimated
at 450 cm? from one individual) and larger molars than found in the robust Australopithecus clade; max-
illary prognathism with procumbent incisors reminiscent of Pongo. Slightly parabolic dental arcade.
Scored animal bones bearing marks from stone tools were recovered with this species; this is con-
sidered the earliest evidence for deliberate butchering of animals by hominids.

} Australopithecus habilis (Wood and Collard, 1999): see Homo habilis.

Australopithecus prometheus Dart, 1948: ‘southern fire-making ape’; fossil species proposed from mater-
ial recovered at Makapansgat, South Africa. Species nomen was proposed because Dart believed he
had found evidence of fire use by these hominids. Junior synonym of A. transvaalensis, now sub-
sumed under A. africanus. See controlled use of fire.

Australopithecus ramidus White, Suwa and Asfaw, 1994: see Ardipithecus ramidus.

Australopithecus robustus (Broom, 1938): see Paranthropus robustus.

Australopithecus transvaalensis Broom, 1936: fossil hominid species proposed from fragmentary mater-
ial recovered at Sterkfontein, South Africa. Broom transferred this material to a new genus,
Plesianthropus, in 1938. The most prominent specimen among Plesianthropus is Sts 5 (‘Mrs. Ples’).
Material now subsumed under A. africanus. Synonym: A. prometheus.

Australopithecus garhi dietary hypothesis:

time in that singular group. Autapomorphs are not

hypothesis put forth by T. White that A. garhi, a
bipedal, small-brained, large-toothed hominid,
began eating animals ¢. 2.5 mya; that the higher-
quality diet resulting from animal consumption led
to an increase in brain size and a decrease in molar
size; and that these two changes cascaded into other
modifications of the skull. This hypothesis suggests
that A. garhi is the ancestor of Homo. See vegetarian
dietary hypothesis.

autapomorphy: referring to a unique, derived
character that defines a species (or its demes) within a
monophyletic group, and that arose for the first
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shared with sister groups or with a most recent
common ancestor. Adjective autapomorphous or
autapomorphic.

autecology: study of the relationship between indi-

vidual organisms or species with their environ-
ment.

autistic disorder: developmental disorder character-

ized by failure to understand stimulation; features
impairment of reciprocal social interaction and com-
munication, and ritualized patterns of behaviors and
interests; it affects boys 4X more than girls. Often
involves some degree of mental retardation and



limited verbal skills. Autistic boys have been shown to
possess only half as much of the hormone oxytocin as
their peers; onset from infancy to age 3. Risk in an
affected sibship is 75X that of normal controls.
A putative autosomal recessive factor has been nom-
inated. Aka Autism spectral disorder. Cf. Asperger’s
syndrome.

autoantibody: antibody produced in and that reacts to
an autoantigen present in the same individual.

autoantigen: antigen that induces the production of
autoantibodies.

autocatalysis model: model proposed by E. O.
Wilson (1975) for the increased rate of cultural evo-
lution after certain biological traits had evolved in
hominids.

autochthonous: pertaining to an aboriginal organ-
ism, or group of organisms, that evolved in the geo-
graphical area where they are still found; native.
Noun: autochthone. Cf. allochthonous.

autochthonous semi-legendary concept: percep-
tion among human groups that each originated in
the place it currently occupies and was created by its
local god(s); a latent, implicit form of polygenism.

autocrine: of or pertaining to a hormone that binds to
receptors on, and affects the function of, the cell type
that produced it. Cf. exocrine and paracrine.

autocrine hypothesis: idea that cancerous cells both
produce, and respond to, growth factors, unlike
normal cells.

autogenesis: sce Lamarckism.

autogenetic evolution: referring to theories of evolu-
tion which hold that organisms are inherently self-
evolving and that there are orienting qualities of
evolution present within the organism.

autograft: tissue transplant from one part of a person’s
body to another part; self graft. Cf. allograft,
xenograft.

autogrooming: self grooming; grooming one’s own
body. Cf. allogrooming.

autoimmune diseases: group of conditions, includ-
ing rheumatoid arthritis and systemic lupus ery-
thematosis, that arise when the immune system
mistakenly recognizes the body’s own tissues as for-
eign and produces antibodies against itself.

autoimmunity: inappropriate immune attack against
one’s own tissues.

autologous: related to or derived from the subject
itself.

automarking: act of a primate applying an odorous
substance to itself for the purpose of communica-
tion; for example, in some cercopithecine species
females apply urine to their tails when they enter
estrus in order to advertise their state to males. In
nonprimate fields of ethology this is usually referred
to as self-marking. Cf. allomarking.
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autozygous

automimicry: 1. a form of mimicry within some
species such that a palatable morph resembles an
unpalatable morph; the mimic morphs have not
ingested the requisite toxins yet are avoided by pred-
ators. Aka Batesian mimicry, intraspecific mimicry.
2. the imitation by one sex or life stage of communi-
cation in another sex or life stage of the same species;
e.g. the imitation by the males of some monkey
species of female sexual signals, which they appear to
employ in appeasement rituals.

autonomic: self-controlling or functionally independ-
ent, e.g. an involuntary physiological response such
as sweating.

autonomic nervous system (ANS): a functional sub-
division of the nervous system, part of the central
nervous system, with controlling centers in the
brain. The peripheral portions of the ANS are com-
posed of two elements, the parasympathetic divi-
sion and the sympathetic division.

autopolyploidy: the state of having multiple sets
of chromosomes of the same species: autodiploidy,
autotriploidy, autotetraploidy, etc. Adjective:
Autoploid.

autoradiography: 1. a method of using radioactive
molecules to identify their location after they have
become fixed at some location in a cell, by producing
a photographic image. 2. in DNA analysis, the place-
ment of a final membrane containing a DNA finger-
print (or other outcome from electrophoresis)
against X-ray film, where it is photographed. Aka
autorad.

autosomal dominant: used of a dominant allele
located on an autosome. See dominant pattern of
inheritance.

autosomal inheritance: mode of inheritance of the
autosomes, in which each parent normally con-
tributes one homologue of each pair of autosomal
chromatids in each gamete.

autosomal recessive: used of a recessive allele

located on an autosome. See recessive pattern of

inheritance.

autosome: any chromosome or chromatid in an

individual that is not involved in sex determina-

tion; there are normally 2N—2 autosomes in

humans and other heterogametic species (the

diploid number, 2N, less the two sex chro-

mosomes). See heterogamy, karyotype. Cf. het-

erosome.

autotroph: organism capable of synthesizing its own
nutrients by the conversion of simple compounds to
carbohydrates and proteins. Aka producer, self-
feeder. Cf. heterotroph.

autozygous: referring to two alleles at the same
genetic locus that are identical owing to descent
from a recent common ancestor.Cf. allozygous.
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auxology: the study of human physical and physiolog-
ical growth and development. The parent organiza-
tion is the International Association of Human
Auxologists. See Tanner.

Avahi Jourdain, 1834: prosimian genus to which the
woolly lemur(s) belong; may contain one or two
species. Inhabits forests of eastern and northwestern
Madagascar; nocturnal; arboreal; primary locomo-
tion is leaping; body mass ranges between 600 and
1000 g. Dental formula in dispute, either 2.1.2.3/
2.0.2.3 Or 2.1.2.3/1.1.2.3. Proponents of both formulae
agree there are 30 teeth and that there are only 4 teeth
in the dental comb. Folivorous; digestive adapta-
tions include enlarged salivary glands and rudi-
mentary sacculated stomach. Live in monogamous
groups. See Appendix 2 for taxonomy and Appendix
3 for species.

available space theory: adapted from botany, the
proposal that a new tooth bud arises only when a cer-
tain minimum space has become available for it to
germinate. Cf. field theory.

Avenius amatorum: archaic mammal from the early
Eocene of Europe belonging to the plesiadapiform
family Microsyopidae; monotypic; some author-
ities assign this genus to the order Insectivora.
Estimated body mass around 8 g; if this organism is
related to the primates, it would be the smallest one
known. Small body size and dentition suggests
insectivory. See Appendix 1 for taxonomy.

average mutation rate: for pedagogical purposes, a
mutation rate of 1 X 1075 is often cited. See mutation
rate.

Aves: taxonomic class to which birds belong.

avitaminosis: any condition due to a deficiency of one
or more essential dietary vitamins, e.g. scurvy.
Plural: avitaminoses.

avulsion: 1. forcible tearing away of a part or structure,
e.g. tooth avulsion. Aka evulsion. 2. sudden erosion
of soil.

Awash: research region located in Ethiopia where
long-term field studies of olive baboons (Papio
anubis), hamadryas baboons (Pa. hamadryas), and olive—
hamadryas baboon hybrids have been conducted for
decades. Primatologists who have conducted field
research at this site include: F. P. G. Aldrich-Blake, J. H.
Crook, U. Nagel, J. E. Phillips-Conroy, C.J. Jolly, and L.
A. Fairbanks.

awl: pointed tool used to punch holes in skins, wood,
or other materials; made out of stone or bone by pre-
historic humans. Awls became more common during
the Upper Paleolithic.

awn: guardhair; hair that is sensitive to touch and can
warn the animal of danger. Among the primates
these structures are found associated with the ‘neck
shield’ of Perodicticus potto.
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ax: stone, and later, metal cutting tool. In most cases it is
perforated so the it can be attached to a handle. The ax
evolved from the pear-shaped coup-de-poing or
hand-axe to a flatter, oval object with straight edges,
and from a piercing or cutting function to the ax
intended to strike a crushing blow. Also spelled axe.

axial: of or pertaining to an axis.

axial precession: systematic wobble of the earth on
its N-S rotary axis.

¥ axial skeleton: portion of a skeleton located on or
near its mid-line: bones of the cranium, vertebral
column, and the ribs and sternum. Cf. appendicular
skeleton.

axillary: pertaining to the armpit (axilla). The axillary
region is where physical anthropologists deter-
mine the skin color of individuals in human
populations because it is the area least affected by
environmental conditions such as sunlight.

axillary chest girth: circumference of the chest as
measured across the axillary fossae (under the
armpits). Readings taken during inspiration and
expiration, then averaged.

axillary hair: clumped body hair in the axillary region
(armpit) that develops during puberty.

axis: the second cervical vertebra. Aka the epistro-
pheus Cf. atlas.

axis of leverage: path followed by the central vector
of weight stress as it passes through the distal
metatarsals during forceful leverage.

axon: elongated process of a nerve cell that transmits
an impulse away from the cell body of a neuron.

Aycrossia lovei Bown, 1979: sce Acrossia lovei.

aye-aye: vernacular for Daubentonia madagascariensis.

Aymara deformation: form of circular deformation
of the cranium resulting in macrocephaly; particu-
larly common among the Aymara people that live
near Lake Titicaca, Peru.

azacytidine: drug useful in cancer therapy that has
also been used experimentally to promote expres-
sion of hemoglobin F genes. Aka 5-azacytidine. Cf.
hydroxyurea.

Azara’s night monkey: vernacular for Aotus azarai.

Azibius treki Sudre, 1975: adapoid prosimian
known from the late Eocene of North Africa; phylo-
genetic relationship unknown and assigned to a
family incertae sedis; monotypic. Known only from
a single jaw with three teeth. Estimated body mass
around 120 g. See Appendix 1 for taxonomy.

Azilian culture: transitional culture area of the
EpiPaleolithic era in France that succeeded
the Tardenoisian-Magdalenian and preceded the
Neolithic, and characterized by a relatively meager
stone tool tradition with round scrapers and points,
poorly made angle gravers, and crude stag antler
harpoons. Representational art is absent; pebbles
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with painted dots are typical. See Azilians and the harpoons, lived in small isolated communities, and
type site for this culture, Mas d’Azil. inhabited caves. Azilian technology and art is con-

Azilians: ethonym for a Mesolithic people or culture sidered to be poor in comparison to the Magdalenians;
considered to be descended from the Franco- Azilian art was much more abstract than the art of
Cantabrian Magdalenian culture of the late upper the Magdalenians. Azilian culture existed from ¢. 11.5
Paleolithic. The Azilians occupied western Europe to 9.5kya. See Mas d’Azil.

and were a hunting and fishing culture that used  azygous: unpaired.
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bacterium

b,: abbreviation for intercept.

Babakotia Godfrey, Simons, Chatrath, and
Rakotosaminimanana, 1990: extinct subfossil
Malagasy prosimian genus belonging to the family
Palacopropithecidae; B. radofilai is the only recog-
nized species. Material recovered from a site in far
northern Madagascar. Arboreal; diurnal; forelimbs
longer relative to hindlimbs; curved phalanges on
fore paw; reduced hind paw, all of which suggest
suspensory locomotor adaptation. Body mass esti-
mated to be between 15 and 20 kg. Dental formula:
2.1.2.3/1.1.2.3 Or 2.1.2.3/2.0.2.3; dental adaptations
suggestive of folivory. See Appendix 2 for taxon-
omy, Appendix 3 for living and recently extinct
species.

babakoto: Malagasy vernacular for Indri indri.

baboon: vernacular for large, terrestrial, sexually
dimorphic cercopithecine monkeys of Africa. See
Papio, Mandrillus, and Theropithecus.

baboon lemur: vernacular for the two genera belong-
ing to the recently extinct subfossil Malagasy
prosimian family Archaeolemuridae.

BAC: bacterial artificial chromosome; an artificial
chromosome, created from modification of the fer-
tility factor of E. coli plasmids, which allows incorpo-
ration of up to 330 kb of foreign (such as human)
DNA.

Baccinello: paleontological site found in 1956 in Italy,
dated to the late Miocene, and that contains homi-
noid remains including six individuals attributed to
Oreopithecus.

bachelor: in mammalogy, a reproductive age male that
is unattached to a group that has reproductive age
females or, in cases of noyau or monogamy, a single
reproductive age female. A bachelor may also be an
older male that has been displaced from a mixed-sex
group.

bachelor herd: in primates and other mammals, a
group of bachelors that are unattached to a group
that has reproductive age females. Bachelor herds
often originate from mixed-sex groups or one-male
units. Aka bachelor gang.

Bacho Kiro cave: archaeological site found in
Bulgaria, dated to 32.7kya (4C, perhaps as old as 47.5
kya), and that contains Early Upper Paleolithic arti-
facts (Mousterian or Aurignacian) and very frag-
mentary hominid remains including jaw and tooth
fragments assigned variously to either Homo nean-
derthalensis or Homo sapiens by various
researchers.

bacillary dysentery: infectious disease of the diges-
tive tract caused by a gram-negative bacillus Shigella
dysenteriae and three other species. Symptoms include
intestinal pain and diarrhea; the stool contains blood
and mucus.
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back: 1. posterior portion of the thorax. 2. stone tool
with a blunted edge produced by secondary flaking,
aka d dos rabattu.

back mutation (v): a heritable change in a mutant gene
resulting in a reversion that has regained the enzyme
or function that was lost with a former forward
mutation; the average rate of reverse mutations is
about 1 X 1079 gametes per generation. Aka reverse
mutation.

backbone: 1. see vertebral column and vertebra. 2.
phosphate groups and 5-carbon sugars that bond to
form the vertical structure of DNA; pairs of nitroge-
nous bases form the horizontal structures.

backbone genetic program: matrix of gene activi-
ties including structural, control, and regulatory
genes critical to the basic developmental plan of an
organism. Cf. appended genetic program.

backcross: 1. the crossing of a heterozygote with one
of its parents. 2. in experimental genetics, a mating
between a heterozygote and a homozygote.

background extinction: extinction that occurs during
normal times, as opposed to those which are part of
extraordinary mass extinction events; the constant low
rate of extinction, as distinct from the five mass extinc-
tions; the normal, or background, extinction rate.

background genotype: genotype of an organism
that is not responsible for the phenotype; the unex-
pressed genotype.

background radiation: mutagenic, carcinogenic and
teratogenic radioactivity from both cosmic and
terrestrial sources that constantly bombards all
organisms. Background radiation averages 0.5-1.0
microcoulombs per kilogram (2-4 milliroentgens)
per week, and 77.5 uc kg (300 milliroentgens) per
week is considered the maximum permissible dose.

Baco Kiro: see Bacho Kiro cave.

Bacsonian: pertaining to a stone industry of Indo-
China characterized by a stone ax with a ground
cutting edge similar to that found in Australian sites.

Bacteria: one of the three basic kinds of life assigned
its own Domain; the other two are the Eukarya and
the Archaea. See also bacterium.

bacterial artificial chromosome: see BAC.

bacterial diseases: discases of animals, especially
humans, caused by or facilitated by bacteria; exam-
ples are cholera, bacillary dysentery, and bubonic
plague.

bacteriophage: any member of a class of viruses that
specialize in attacking bacteria. Most phages destroy
their bacterial host; some, however, incorporate their
DNA into that of the host and remain dormant.
Bacteriophages have become important tools in
genetic engineering. Aka phage.

bacterium: any microorganism in the order
Eubacteriales. Plural: bacteria. Bacteria have a



well-defined cell wall, can reproduce without the
requirement of a host cell, and can be classified
according to shape: spherical (coccus), rod-shaped
(bacillus), and spiral (spirillum and spirochete). In
humans, diseases caused by bacteria are the most
common mode of fatal infectious disease in devel-
oped countries, and a leading cause in underdevel-
oped countries; bacterial. See syphilis, and bacterial
diseases.

baculum: rod-like bone found in the penis of some
mammals, including many primates. Some female
primates have a bony structure in the clitoris that is
reminiscent of, but smaller than, the male baculum.
Aka os penis.

Badegoulian: early (c. 16kya) Magdalenian-like cul-
ture of central France that placed an emphasis
on blades and burins; aka Magdalenian O and
Magdalenian I.

badlands: landscape in which intermittent streams
and flash flood channels have created a complex,
cross-cut topography.

Baer, Karl Ernst Ritter von (1792-1876): Estonian
anatomist and embryologist, first at Konigsburg, and
after 1834 a member of the St. Petersburg Academy of
Sciences; discovered eggs in mammalian reproduc-
tive systems (1827). Von Baer accepted Darwinism
with reservations; on craniometric grounds he
argued for six races, that none could be considered
either inferior or superior, and that all were derived
from a single stock.

Bahr el Ghazal: region containing several archaeologi-
cal sites found in 1960 in the Borkou-Ennedi-Tibesti
Province near Koro Toro (KT) in northern Chad,
dated to 3.5-3.0mya, and that contains hominid
remains, including a partial mandible attributed to
Australopithecus bahrelghazali from site KT 12.
Paleoenvironment was a lakeside forest with patchy
grass arenas. In Arabic, the name means ‘river of the
gazelles’. The most notable of at least 17 sites. Aka Koro
Toro, Yayo.

BAIB: see beta-aminoisobutyric acid.

Bailongdong Cave: archaeological site found in 1975
near Bailongdong in Yunxi county, Hubei province,
China, dated to about 30 kya, and that contains a late
Pleistocene fauna. Hominid remains include isolated
teeth assigned to Homo erectus. Aka Yunxi,
Bailiandong.

Baker, Paul Thornell: (1927-) US adaptation physiol-
ogist at Penn State; initiated the high-altitude
research site at Nufioa, Peru (1962—76). At the Samoan
Migrant Health Project (1975-86) he studied the
effects of adaptation and modernization. He men-
tored 25 Ph.D. students and retired in 1987.

balance hypothesis: idea that parasitism is based on
an equilibrium between the host’s ability to provide
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bamboo

substances that both promote and inhibit growth of
the parasite.

balance school: genetic perspective developed by
T. Dobzhansky that recognizes that genetic varia-
tion and polymorphism are necessary to produce an
adaptive population. In this model, the ideal geno-
type is heterozygous rather than homozygous, as
prescribed by the opposing classical school of
genetics. Aka balance model.

balanced genetic polymorphism: see balanced
polymorphism.

balanced load: sce segregational load.

¥ balanced polymorphism: state in which a popula-
tion is usually maintained at equilibrium values by a
selective superiority of the heterozygote over either
class of homozygote. Characterized by changes in
genotype frequencies due to selection against
both homozygote classes but does not result in
changes in allele frequencies between generations.
One of the alleles is usually deleterious in the reces-
sive homozygous genotype, as in sickle cell
anemia. Rarely, this state is also achieved by selective
superiority of both homozygote classes.

balancing selection: see stabilizing selection.

balancing side: side of the mouth where no tooth
contact takes place during chewing. Cf. working side
and occlusion.

bald-faced saki: vernacular for Pithecia irrorata.

bald (-headed) uakari: vernacular for Cacajao calvus.

baldness: lack of natural hair covering on the pate of
the head; see male pattern baldness.

Baldwin effect: hypothesis that an advantageous phe-
notypic trait can appear in a few individuals in
response to environmental factors; an individual
could, in the absence of such factors, become
endowed with the advantageous trait by mutation
and the gene responsible would then spread through
the population. A controversial hypothesis. See
organic selection theory. Aka genetic assimilation,
the Baldwin—Morgan-Osborn hypothesis.

ball-and-socket joint: type of synovial joint in which
around head articulates with a cup-shaped cavity in
the bone it joins with; freely movable joint that
allows a wide range of motions including rotation.
Aka spheroidal joint, enarthrosis.

bamboo: rapidly growing, fibrous, and extremely
strong (by mass) tubular grass indigenous to Asia.
Researchers have shown that the natural distribution
of bamboo (before it was transported worldwide by
colonials) coincides closely with the distribution of
the simple non-Acheulean chopper and flake tool
distributions of Middle Pleistocene Asian hominids.
This has been invoked to explain the lack of need to
develop more complex tools in Asia during the
Pleistocene. See nonlithic model.



Barranc de Can Vila 1

bamboo forest: thick clumps of bamboo, usually
along river banks of lowland tropical rain forests. At
one time bamboo forests were more widespread in
Madagascar, Africa, and Asia. It is the habitat of the
primate genus Hapalemur. See forest.

bamboo lemur: one of the vernaculars used for the
genus Hapalemur.

band: 1. term applied to groups of certain social mam-
mals, including humans (see band societies). In
humans, band size is often between 25 and 35, and is
usually composed of closely related individuals. 2. in
genetics, an alternating horizontal stripe on a chro-
matid that has been treated with trypsin or other
proteolytic enzyme; after banding, certain bands
indicate the presence of heterochromatin, whereas
others indicate euchromatin. See C-banding,
G-banding Q-banding, and R-banding

band society: group of humans, usually not exceeding
25 individuals, that organize on a seasonal basis for
the purpose of subsistence. Aka campsite community.

banded leaf monkey: vernacular for Presbytis
melalophos.

banding (pattern): staining of chromosomes to make
characteristic cross bands visible, thus facilitating
identification of chromosome pairs, allocation of
phenotypic features to the specific chromosome seg-
ment, and classification of clinical syndromes. See
chromosome banding technique, chromosome
banding designation, G-banding, Q-banding, and
R-banding.

Banks, Joseph: (1743-1820) British botanist, Presi-
dent of the Royal Society (1778-1820); one of the great
patrons of natural science and also a scientist in his
own right. Banks was the companion of Captain
James Cook on a voyage of circumnavigation (1768),
and also explored Newfoundland and Iceland.
Banks was the author of the policy that placed natu-
ralists on board British naval vessels, and which
thus impacted the lives of Charles Darwin, Daniel
Solander and many other young men of the nine-
teenth century.

Banolas: archacological site found in 1887 in Gerona,
Spain, dated to 45—40 kya (U-series), and that con-
tains hominid remains, including a mandible attrib-
uted to Homo cf. neanderthalensis. Researchers
have reported that the mandible exhibits evidence of
toothpick use. Aka Banyolas.

banquet feeder: term used by a few authors in refer-
ence to colobines (Colobinae)that forage in a small
area and fill their sacculated stomachs with leaves.
Cf. smorgasbord feeder.

B antigen: epitope that specifies the B in the ABO
blood group. It consists of four precursor sugars
attached to glycoproteins of the cell membrane, aka
H substance, plus a specific fifth terminal sugar,
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galactose, that is attached by an enzyme. This
enzyme differs from its homologue that attaches the
A-specific sugar by one amino acid substitution. See
A antigen and O null allele.

Banyolas: see Banolas.

Bapang Formation: revised name proposed for the
Kabuh Formation in central Java, a member of the
Kendeng Group. The geological age of the formation
has recently been estimated to be 1.6-1.0 my.

Baradostian: tool industry, centered in Iraq, which
emphasized blades and a high predominance of
burins; dated at 34-29 kya.

barbarism: 1. vernacular for any culture that has no
written language but practices horticulture. 2. in
outmoded studies of unilineal evolution, the cul-
tural stage that succeeds savagery and precedes
civilization.

Barbary macaque: vernacular for Macaca sylvanus;
formerly referred to as the Barbary ‘ape’.

bare-eared marmoset: vernacular for Callithrix
argentata.

bare-faced tamarin: vernacular for Saguinus bicolor.

bare-faced tamarin section: division of the genus
Saguinus based on the presence or absence of facial
fur, and other pelage patterns. Not a subgenus. The
bare-faced tamarin section consists of two groups.
The major distinguishing features are a densely
furred crown, but a naked face. The S. bicolor group
consists of S. bicolor only. The S. oedipus group consists
of S. oedipus and S. leucopus, which are distinguished
from the S. bicolor group by body pelage features.

bared-teeth display: see fear grin (grimace).

Baringo: 1. one of the fourteen districts in Rift Valley
Province, Kenya. 2. a lake in the Baringo district. 3.
an archaeological region identified in 1966 near
Lake Baringo, with twelve different fossiliferous
units. Hominid fossils have been recovered from
the Ngorora, Lukeino, Chemeron, Chemiogut,
Chesowanja, and Kapurthin sedimentary forma-
tions. Often used with specific reference to an archae-
ological site found in 1966 near Lake Baringo, Kenya,
dated to 500-200 kya, and that contains Acheulean
artifacts ata living site and hominid remains, includ-
ing two partial mandibles attributed to archaic
Homo sapiens.

barium: trace dietary element; a stable isotope used
in determining nutritional states of prehistoric pop-
ulations; see paleonutrition.

barometric pressure: pressure of the earth’s atmos-
phere as measured by a barometer; i.e. 760 mmHg at
sea level and at a depth of 1om in sea water. Aka
atmospheric pressure.

baroreceptor: cluster of neuroreceptors stimulated by
pressure changes that monitor blood pressure.

Barranc de Can Vila 1 (BCV1): type locality near the



village of Els Hostalets de Pierola near Barcelona in
Catalunya, Spain, site of the discovery of
Pierolapithecus catalaunicus.

Barranco Leon (BLs): see Orce Ravine.

¥ Barr body: sex chromatin; darkly staining, inacti-
vated X chromosome in a squamous epithelial
cell. Technically, this heteropycnotic mass is an
inactivated chromatid, not a chromosome. See X
inactivation.

barrel-shaped incisor: incisor in which there are lin-
gual extensions of the enamel from the mesial and
distal borders that touch and give the appearance of a
small distorted premolar. See shovel-shaped incisor.

barrier: 1. as used in biology, any obstacle to reproduc-
tion between populations or species, e.g. geographi-
cal barriers such as bodies of water, deserts, or
mountains that separate populations and prevent
breeding. Other barriers to reproduction include
structural barriers (e.g. male intromittent organs
that do not fit the reproductive organs of females of
other species), behavioral barriers (e.g. differences in
courtship rituals or activity cycles) and, in humans,
social and cultural barriers. 2. In physiology, a barrier
that limits movement between entities; e.g. the
blood-brain barrier.

Barro Colorado Island (BCI): research site located in
Lake Gatun, Panama, where long-term field studies of
howler monkeys (Alouatta sp.) have been conducted
since 1931. Primatologists who have conducted field
research at this site include: C. R. Carpenter,
K. Milton, and D. D. Colwell.

bartonellosis: infectious disease caused by a rickettsial
organism, Bartonella  bacilliformis;  Rickettsiales.
Endemic in the Peruvian highlands, where the sand
fly Phlebotomus verrucarum serves as the vector.
Reservoirs of infection include arboreal rodents and
New World monkeys. After resolution of the acute
stage, persistence may result in lesions known as
verrugas peruana. Of New World origin, but later
exported into the Old World, where the disease
reservoir now includes gerbils. Aka Oroya fever,
Carrion’s disease. See leishmaniasis.

basal forebrain: region of the limbic system that reg-
ulates human emotion through connections to the
prefrontal cortex; consists of the ventral striatum,
the ventral pallidum and the nucleus accumbens.

basal ganglion: mass of bilateral nerve cell bodies
located deep within a cerebral hemisphere of the
brain. Among other functions, the basal ganglia func-
tion to initiate and control smooth muscle movement
by processing dopamine; failure of dopamine to reach
the basal ganglia can result in loss of muscle control.

basal group: smaller of two sister groups; the outgroup
used when studying relationships among members of
the larger clade.
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basicranium

Basal Member: oldest Member in the Hadar
Formation.

1 basal metabolic rate: sce BMR.

basal metabolism: minimum energy requirements
of an animal at complete rest, usually measured as
oxygen turnover; aka basal metabolic rate.

basalt: dark, fine-grained igneous rock of a lava flow

that is important in evolutionary studies because it

can be used for radiometric dating.

base: in biochemistry, an alternative term for a

nitrogenous nucleotide (joined with a backbone

sugar and phosphate); the fundamental building

blocks of both DNA (adenine {A}, cytosine {C},

guanine {G}, thymine {T}) and RNA (where uracil

{U} is substituted for thymine). A and G are purines;

C, T, and U are pyrimidines.

base analogue: any purine or pyrimidine that differs
in chemical structure from those normally found in
nucleic acids (A, T, G, C, U) and that is incorporated
into nucleic acids (DNA, RNA) in place of the normal
base, causing a mutation.

base camp: central location within a home range to
which a troop or band returns with regularity.

base excision repair: removal of five or fewer
nucleotides in DNA in order to repair damage caused
by reactive oxygen molecules.

base pair (bp): 1. in DNA, two bonded nitrogenous

bases; a purine is always paired with a pyrimidine, in

the absence of mutation. 2. a unit of size for measur-

ing the width of DNA, equivalent to thelength of one

pair of complementary nucleotides on opposing

strands of DNA.

base-pairing rule: in double-stranded DNA, ade-

nine normally bonds with thymine (A-T) and cyto-

sine normally bonds with guanine (C-G), producing

molecular pairs with equal dimensions. Aka principle

of complementarity. See Chargaff’s rules.

basement membrane: thin sheet of extracellular
substance to which the basal surfaces of membra-
nous epithelial cells are attached; Aka basal lamina.

basic invention: original concept and its application
to material or cognitive culture. See invention.

basic rank: position an individual holds within a
social hierarchy when there is no interference by
other group members. Cf. dependent rank.

basicranial: of or pertaining to the basicranium, the
base of the skull.

basicranial flexion: condition in which the bones on
the floor of the cranium form an arch; the flexed con-
dition is found in certain species of the genus Homo,
but not in australopithecines.

basicranium: region of the cranium that is composed
of the ethmoid, sphenoid, petrous and mastoid por-
tions of the temporal bone, as well as a part of the
occipital bone. The basicranium forms the floor of



Bau de I’Aubesier

the cranium and develops through endochondral
ossification. Aka viscerocranium, basocranium. See
cranium.

basilar: 1. of, or pertaining to, or positioned near the
base. 2. in anatomy, refers to a suture on the base of the
cranium between the occipital and sphenoid bones.

basilar membrane: membrane of the mammalian
inner ear that separates the two cochlear canals,
the scala vestibuli and scala tympani; the organ
of Corti, the structure that contains the audi-
tory hairs, is located on the internal surface of this
membrane.

basilar suture: articulation between the occipital and
sphenoid bones. See basioccipital synchondrosis.

basin: shallow area on a molar tooth between the cusps.

basioccipital synchondrosis: region of the basal
portion of the skull where the sphenoid and occipi-
tal bones articulate. This suture is considered one of
the most consistent fusion events of the skull and is
useful in age determination of young individuals.
Aka basilar structure.

basion (ba): craniometric landmark on the external
inferior surface of the cranial base at the midpoint of
the anterior border of the foramen magnum. Used
to measure the height of the skull. See Appendix 7.

basion-alveolar length (ba—ids): craniometric meas-
urement; distance from the basion to the alveolare
measured with sliding calipers. See Appendix 7 for
an illustration of the landmarks used.

basion-nasion length (po-b): craniometric meas-
urement; height from the nasion to the bregma
measured with spreading calipers. See Appendix 7
for an illustration of the landmarks used.

basion-porion height (ba—po): craniometric meas-
urement; distance from the basion to the porion
measured by coordinate calipers. See Appendix 7 for
an illustration of the landmarks used.

basion-prosthion length: cranial measurement, the
distance from the basion to the prosthion; Aka the
basion-prosthion line.

basionym: initial name for a taxon that is replaced
because of a shift in the rank or position of that
taxon; nevertheless, the basionym’s stem is retained
in the name of the new taxon. Alternative spelling:
basinym.

basophil: polymorphonuclear granular leukocyte that
readily stains blue with basophilic dye; basophils
enter tissues and become mast cells. Basophils con-
stitute less than 1% of total blood volume, and secrete
heparin and histamine.

Basque: ethonym for people of the Pyrenees region of
France and Spain, distinct from other European pop-
ulations, based on a high frequency of the Rh— allele
and distinctive language. L. L. Cavalli-Sforza has
suggested that the Basque-speaking people are the
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descendants of the original AMHs (i.e. Cro-Magnon)
to occupy Europe. See Rhesus blood group.

Bass, William M. (1928-): US skeletal biologist and
forensic osteologist who has identified over 300 crime
and accident victims. Trained by Charles Snow at
the University of Kentucky (MA) and Wilton M.
Krogman at the University of Pennsylvania (Ph.D.).
Faculty member at the University of Kansas (1960—71)
and University of Tennessee (1971—present); author of
Human Osteology: Laboratory and Field Manual of the
Human Skeleton (1971), a standard work.

bastard: 1. an illegitimate child. 2. in anthropology, any
half-breed, half-blood, or shadow child, especially
any regional cluster of such individuals as the result
of warfare, displaced peoples, and/or colonization.

Bateman’s principle: proposition that in most
polygamous species some males will produce more
offspring than others; variance in reproductive suc-
cess will thus be greater among males than among
females. See sexual selection.

Bates, Henry Walter (1825—92): natural historian;
with only £100 between them, Bates and Alfred
Russel Wallace embarked for South America in 1848,
navigating up the Amazon at least 1000 miles. Bates
is best remembered for his hypotheses concerning
interspecific mimicry (Batesian mimicry). Author of
The Naturalist on the River Amazons (1863).

Batesian mimicry: kind of mimicry in which a
nonpoisonous species (the Batesian form) mimics a
poisonous and conspicuous species, such as when
certain butterfly species mimic distasteful, unrelated
species, and they thus become less susceptible to pre-
dation by birds. Aka pseudaposematic coloration. Cf.
Mullerian mimicry.

Bateson, William (1861-1926): English embryologist
at Cambridge and later one of the founders of genet-
ics after the rediscovery of Gregor Mendel’s work.
Co-discoverer of linkage. Author of Material for the
Study of Variation (1894) and Mendel’s Principles of
Heredity (1908).

baton percé: Magdalenian antler artifact that usually
has a hole that runs through it. Frequently, these
tools are engraved with images of animals. The actual
purpose of a baton tool is unknown, although it has
been suggested that it was used to straighten spear
shafts. Known as a biton de commandement in the
older literature.

Bau de I’Aubesier: archacological site in southeastern
France, dated to 200-175 kya (thermoluminescence),
and that contains Mousterian artifacts and hominid
remains from at least 11 individuals assigned to
Homo cf. neanderthalensis. A mandible (Aubesier 11),
with extremely worn teeth and periodontal disease
resulting in premortem tooth loss, has been inter-
preted as a sign of care-giving in Neandertals, since



this individual is presumed to have been incapacitated
for several months.

Bauplan: structural plan; archetype; morphotype; the
generalized ancestral body plan of a taxon, lineage or
phylum; e.g. the bauplan of vertebrates.

Baventian glaciation: early major glaciation of the
Pleistocene in the British Isles sequence; see Donau
glaciation.

bay region theory: hypothesis that chemical carcino-
genesis involves a specific ‘hollow’ structural element
(a diol epoxide) of certain polynuclear aromatic hydro-
carbons, that visually resembles an aquatic bay.

Bayley scale: psychomotor test commonly used on
newborn infants to children of about two years of age
that measures development. Developed by psycholo-
gist Nancy Bayley, it has two components: one meas-
ures cognitive and perceptual development and the
other, motor development.

BC: before Christ; refers to dates before the birth of
Christ, putat AD 1. To determine how many years ago
a BC date is, the number of years since AD 1 must be
added to the BC date. See BCE.

BCE: before the common era; a modern means of refer-
ring to dates. BCE is used the same way as BC. See BC
and BP.

¥ B cell: white blood cell (lymphocyte) that originates
and matures in the marrow of bones. B cells secrete
antibodies in response to antigens displayed on other
immune system cells such as macrophages. Aka B
lymphocyte. C£. T cell.

BCV1: type locality of Barranc de Can Vila near the
village of Els Hostalets de Pierola near Barcelona
in Catalunya, Spain, site of the discovery of
Pierolapithecus catalaunicus.

B-DNA: common form of DNA characterized by a
right-handed helical conformation. Cf. Z-DNA.

Beagle, HMS: British Royal Navy surveying vessel on
which Charles Darwin traveled around the world col-
lecting biota. Darwin’s voyage on the Beagle (1831-6)
was a turning point in his life and for subsequent
developments in biology.

beanbag genetics: popular synonym for population
genetics or particulate inheritance.

bear cult: inference of human ritual associated
with certain hominid groups, especially European
Neandertals, who apparently stacked the skulls and
post-cranial bones of cave bears almost geometrically
at sites such as Dragon’s Lair in Austria, giving an
impression of interest or investment in such species.

bear howler: vernacular for Alouatta arctoidea.

bear macaque: vernacular for Macaca arctoides.

bearded saki: vernacular for the genus Chiropotes;
consists of two species.

Becker muscular dystrophy (BMD): see muscular
dystrophy, Becker type.

behavior sampling

Beckwith-Wiedemann syndrome: inherited genetic
condition characterized by an enlarged tongue,
umbilical abnormalities, hypoglycemia, and a high
risk of adrenal and kidney cancer. Exhibits evidence
for genomic imprinting.

becquerel (Bq): unit of radioactivity that replaces the
curie (Ci); radioactivity of a material decaying at the
rate of one disintegration per second.

bed: in geology, a small, distinct rock unit that is
identifiable by the field observer.

Beddoe, John (1826-1911): English physician. Studied
hair and eye color among the Irish in 1861, and
assumed these variants to be important racial mark-
ers; developed an ‘index of nigrescence’ to measure
the ratio of light- to dark-haired individuals in a pop-
ulation. Conducted major anthropometric survey of
Great Britain, published as The Races of Britain:
Contribution to the Anthropology of Western Europe (1885)
and conducted a second survey in Europe in 1891.
Probably the first person to survey geographical
regions in anthropometric detail.

bedrock: broad term that refers to rock underlying
upper, unconsolidated materials. Cf. soil.

Beestonian glaciation: first major glaciation of the
Pleistocene in the British Isles sequence; see Giinz
glaciation.

} before present: see BP. Cf. BCE and CE.

before the common era (BCE): see BCE. Cf. BC and
BP.

¥ behavior: 1. any observable action or reaction by an
organism in response to a stimulus. 2. the sum total
of all activities of an organism in response to its envi-
ronment, including locomotion, foraging, mating
behavior, etc. See primate behavior.

behavior-brain-gene approach: method of deduc-
ing the relationships of disorders with a complex eti-
ology, especially behavioral disorders, by examining
asystem with a ‘top-down’ model, i.e. from an abnor-
mal condition or behavior, to its set of physiological
conditions, to its genetic component and perhaps
even specific gene(s). Examples are schizophrenia,
mood disorder, and autistic disorder. Cf. gene-
brain-behavior approach.

behavior coding: converting behavioral observations
into quantitative categories.

behavior genetics: study of the patterns of inheri-
tance of certain behavioral phenotypes. Behaviors in
humans that exhibit a tendency to cluster in families
include Huntington disease, mood disorders, schizo-
phrenia, and Gilles de la Tourette syndrome. The
genetic components in these cases may exhibit
single-gene effects, but are most often subtle and
multifactorial.

behavior sampling: sampling technique used in pri-
mate behavior studies in which the observer watches
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the entire group of animals and records each instance
of a particular type of behavior with the details of the
interactions that took place. This technique has the
advantage that rare behaviors that might be missed,
such as copulations or fighting, are more likely to be
observed than by either focal sampling or scan
sampling. Cf. ad libitum sampling.

behavioral: of or pertaining to behavior.

behavioral adaptation: behavioral response that
adds to an individual’s or species’ fitness. A behav-
ioral adaptation is the fastest way to respond to
changing conditions.

behavioral assessment: argument that every organ-
ism is able to evaluate and make a choice as to what
strategy it will pursue under any given circumstance;
presumably, the individual will behave in the
manner most optimal for itself.

behavioral barrier: reproductive isolating mechanism
that prevents mating between two allopatric species or
subspecies, owing to a difference in courtship behav-
ior. Aka behavioral isolation; ethological isolation.

behavioral biology: discipline within biology that
studies all aspects of behavior including those
behaviors resulting from genetic, physiological and
ecological influences; replaces the previous fields
of ethology and comparative psychology. See
evolutionary psychology, behavioral ecology, and
sociobiology.

behavioral drift: changes in behavior that have no
consequences for survival.

behavioral ecology: approach to the science of ethol-
ogy in which certain behaviors, such as biological
altruism, are proposed to have evolved, or can at least
be modeled, by mechanisms such as natural selection,
through the addition of concepts like kin selection
and group selection. See Robert Hinde. Cf. Standard
Social Science Model.

behavioral evolution: A.Irving Hollowell’s term for a
‘conjunctive’ approach to human evolution, taking
into account the organic, psychological, social, and
cultural dimensions of the evolutionary process ‘as
they are related to underlying conditions that are nec-
essary and sufficient for a human level of existence’.
One of a group of terms describing a new sympathy
for evolutionary aspects of behavior, after certain
anthropologists ‘rediscovered’ Darwin in the 1970s.

behavioral genetics: discipline that studies the
relative contributions of genes and environments
underlying individual differences in behavior; see
nature-nurture controversy.

behavioral heterogeneity: existence of many alter-
natives to each type of human behavior within any
human population.

behavioral phylogeny: approach in which the evol-
ution and taxonomic relationship of behaviors is
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studied. This type of study is conducted by observing
the behavior of living species; shared behaviors are
presumed to be derived from the common ancestor.

behavioral reconstruction: extrapolation of the
behavior habits of an extinct species based on physical
evidence as well as on the behavior of living species
that are closely related or occupy an ecological niche,
presumed to be similar.

behavioral scaling: pertaining to the diversity and
strength of a behavior that can be used as a successful
adaptation as conditions change by the same society
or the same individual.

behaviorism: psychological theory of animal behavior
that rejects genetically based explanations and
introspection, and holds instead that actions can be
explained entirely as responses to stimuli. Proposed
by American psychologist John Watson (1878-1958),
it has largely been supplanted by ethology except in
clinical and educational psychology. Also spelled
behaviourism.

Behrensmeyer, Anna K. (1948-): US paleobiologist
at the Smithsonian Institution (NMNH). Member of
the Second Rudolf Expedition (1969); published on
the fossil assemblages east of Lake Rudolph, now
Lake Turkana; the KBS tuff is named for her.
Interests include geology, taphonomy, and the
paleoecology of Africa and Pakistan; often referred to
as the ‘mother of taphonomy’. Co-author (with A. P.
Hill) of Fossils in the Making (1980); co-editor of
Terrestrial Ecosystems Through Time (1992).

bejel: form of syphilis contracted without sexual con-
tact, characterized by lesions of the skin, mucous
membranes and bones; caused by a spirochete,
Treponema pallidum endemicum. Infects mainly chil-
dren; endemic in the arid countries of the Middle
East, North Africa, and Eastern Mediterranean. Aka
nonvenereal syphilis, endemic syphilis. See non-
venereal treponematoses.

BEL-VP-1/1: sce Belohdelie.

belief systems: ideas taken on the basis of faith, and
that cannot be tested in the scientific sense. Closed
systems of ideology, e.g., religions, philosophies, eth-
ical beliefs, and moral beliefs. Some anthropologists
argue that the ‘philosophy of science’, although
internally consistent and rigorous, should also be
viewed as a belief system.

bell curve: see normal distribution.

Belohdelie: archacological site found in 1981 in the
Afar basin along the Middle Awash River, Ethiopia,
dated to > 4.0-3.8mya, and that contains hominid
remains, including a fragments of a frontal bone
(BEL-VP-1/1), considered too fragmentary for a secure
attribution; sp. indet.

beloid: of or pertaining to a cranium that when viewed
from above is narrow in front and broad at the back.



bends: pain in the joints and muscles produced by lib-
eration of gas bubbles in the tissues due to rapid
ascent from an environment of high pressure; limbs
are maintained in a semiflexed position (hence the
name). Aka caisson disease.

benefit: potential gain of fitness to an individual
associated with any particular behavior.

Beni titi: vernacular for Callicebus olallae.

benign: not malignant.

Bennet movement (shift): slight lateral movement
of the mandibular condyles during chewing.

Benninghof’s lines: small cracks and splits that radi-
ate from a hole made in a dried cranium by piercing
it with an awl. The lines indicate forces of pressure,
torsion and stress, and follow a general pattern of
tension created by chewing. A later application of
this methodology was known as the split-line and
stresscoat technique.

bent-hip gait: see bent-knee gait.

bent-knee gait: type of bipedal locomotion that the
earliest hominids (genus Australopithecus) are pre-
sumed to have used. In a bent-knee gait, the knee is
flexed, rather than locked in extension as in modern
humans. This type of locomotion is seen in living
chimpanzees when they attempt to walk bipedally.
Aka bent-hip bent-knee gait. See striding gait.

bentonitic clay: clay formed from decomposed volcanic
ash, important because it can be dated by radiometric
dating.

benzo(a)pyrine: carcinogen found in tobacco, that
causes a specific mutation in the p53 tumor sup-
pressor gene.

Berber: ethonym for pre-Arab people of North Africa
who speak a language that is a subfamily of the Afro-
Asiatic language family. The geographic distribution
of the Berber language is now fragmented, ranging
from the Canary Islands (before AD 1500) to western
North Africa to Egypt. Berbers are presumed to be
descended from Eurasian peoples who entered North
Africa about 15 ooo BP.

Berg Aukas: archaeological site found in Namibia that

1. is dated to ¢. 13 mya (middle Miocene), and that con-

tains fossil hominoids attributed to Otavipithecus.

2. is dated to the middle Pleistocene, and that con-

tains a fossil hominid femur comparable, owing to its

robusticity, to that of European Neandertals.

Bergmann’s rule: tenet that among polytypic and

homeothermic species (a) of similar shape, that

larger individuals lose heat less rapidly than smaller,
and (b) of similar size, that individuals with a linear

shape lose heat more rapidly than individuals with a

nonlinear shape; the consequence is that populations

in colder environments tend to be larger and stouter,
on average, than those in mild climates.

beriberi: state of malnutrition caused by a reversible
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Berruvius Russell

deficiency (or avitaminosis) of vitamin B,. In the
infantile forms there is involvement of the heart and
gastrointestinal tract, usually fatal unless vitamin
supplemented. In the adult onset form there are two
primary types, dry and wet. The symptoms of the dry
type include symmetrical, ascending neuritis (weak-
ness of lower limbs, progressing upward) with
increasing skin sensitivity. In the wet type there is
heart failure and edema. Both types can be fatal. The
primary cause is a deficiency of thiamine (vitamin B ),
which is required for carbohydrate metabolism, and
essential for the breakdown of pyruvic acid. Beriberi
is common in Asia where the milling process, or rice
polishing, removes the fuzzy surface of the grain,
where thiamine is located. Feeding humans and test
animals (e.g. chickens) affected with beriberi with a
concentrate made from rice polishings reverses the
clinical symptoms. Although first described in SE.
Asia in the nineteenth century, it was 1912 before
Casimir Funk showed that beriberi in pigeons could
be cured by the above process; in similar experiments
he showed the reversibility of several such conditions,
coining the term ‘vitamines’ (vitamins) for the defi-
cient substances. The condition was described in
Pacific fishermen in the twentieth century, when they
subsisted on raw fish (sushi) that contains an enzyme
that binds with and inactivates thiamine. Thiamine is
abundant in pork meat and the coats of cereal grains.

Beringia: continent-sized former land bridge span-
ning the Bering Strait between present-day Alaska
and Siberia; formed during the Cretaceous period.
It persisted into the early Tertiary, and was exposed
intermittently during glacial maxima of the
Pleistocene epoch. Currently under the Bering Sea,
this former land bridge permitted exchanges of
biota including the migration of humans from Asia
into North America. During the last great glacial
period this land bridge was about 1200 miles wide.
Aka Bering land bridge.

Beringian walk theory: proposal that AMHs dis-
persed into the New World across Beringia over many
generations.

Bermuda rules: guidelines used by the international
consortium sequencing the human genome that
resulted in the publication of the human genome in
the public domain.

Bernhardt’s formula: specification for determining
the ideal mass in kilograms of an adult human, given
as {height (in cm) X chest circumference (in cm)}/240.

Berruvius Russell, 1964: poorly known, very small
(estimated body mass 20 g) microsyopid from the late
Paleocene — early Eocene of Europe. Two species.
Appears to be most closely related to Navajovius.
Dentition and small size suggest insectivory. Some
authorities think that the Microsyopidae are not
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primates, but that their affinities lie with the extant
bats. See Chiroptera.

best-fit line: in a scatterplot, the line that most accu-
rately represents the trend of the data. Typically, best-
fitlines are estimated by least squares regression.

bet hedging: model developed by Schaffer and consid-
ered to be an alternative hypothesis to r-selection
and K-selection. Bet hedging predicts that when
there is high juvenile mortality in a fluctuating
environment, longer-lived, slower-reproducing indi-
viduals will be favored, while in situations where
there is high adult mortality, short-lived, rapidly
reproducing individuals will be favored.

beta: the second letter of the Greek alphabet (see
appendix 10); usually denotes the second item in a
series or set.

beta-aminoisobutyric acid (BAIB): amino acid that is
normally excreted in small amounts in the urine.
This has been used as a genetic marker by popula-
tion geneticists because the amount excreted varies
in different populations. This trait is inherited as
a simple Mendelian recessive pattern of inheri-
tance, with homozygous recessive individuals being
the highest excretors of BAIB.

beta amyloid (A): one of several proteins that accu-
mulate in the brain tissue of people with Alzheimer’s
disease. See tau amyloid and prion protein.

beta decay (B): radioactive decay in which the nucleus
of an isotope emits an electron and one of its neu-
trons turns into a proton.

beta diversity: measure of the rate and degree to
which species composition changes along a gradient
from one environment to another.

beta galactosidase: enzyme that catalyzes the

hydrolysis of lactose into galactose and glucose.

beta globin chain (3 Hb): one of two polypeptide

chains that compose the tertiary structure of adult

hemoglobin. In humans, the beta globin chain con-

sists of 146 amino acids, transcribed and translated

from a cistron on chromosome 11p. A total of four

chains are required for the completion of a complete

molecule: two beta chains, and two alpha globin

chains. Aka beta globin.

beta globulins: serum proteins consisting of poly-
peptides including complement C3 (def. 2), plas-
minogen, transferrin, and lipoproteins. See
globulins.

beta karyology: determination of chromosome num-
bers and arm lengths and the identification of the
sex chromosomes. The second analytical level of
karyology.

beta level (B): in statistics, the probability of accepting
a null hypothesis when it is in fact false. See Type 2
error.

beta thalassemia: sce thalassemia.

t
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beta thegosis: a pattern of dental wear in which the
facet becomes parallel to the enamel prisms. See
thegosis.

beta waves: electrical activity emanating from the
frontal lobes of the cerebral hemispheres, normally
detected as rhythmic oscillations of about 13-25
cycles per second. Beta waves are correlated with
responses to normal stimuli and are indicative of
visual and mental activity. See electroencephalo-
gram and brain waves. Aka beta rhythm.

Betche-aux-Rotches Cave: sce Spy Caves.

Bhudas: inbred community in Hyderabad, India, in
which there exists a high frequency of hereditary
adontia, baldness, and sensitivity to heat. Aka the
‘toothless men of Sind’. See ectodermal dysplasia.

Biache: archaeological site found in Europe, dated
to 175 * 13kya (TL), and that contains Middle
Paleolithic artifacts and hominid remains including
the rear portion of a gracile, 1200 cm3 cranium (female?)
possessing an occipital bun; teeth (possibly from a
male); assigned to either Homo neanderthalensis or
the younger ‘anteneandertal‘ or archaic Homo sapi-
ens group. Aka Biache-Saint-Vaast.

biacromial breadth: anthropometric measurement
of shoulder width; distance between the left and
right acromion processes of the scapula as meas-
ured with an anthropometer; the subject stands
while the measurer locates the most lateral borders of
the acromion processes and makes the measure-
ments across the back of the individual. Used in body
frame indices, somatology, and human engineer-
ing. Aka biacromial diameter.

biallelic expression: genotype in which both of two
alleles is expressed in a heterozygote; symmetrical,
Mendelian expression. Cf. monoallelic expression.

bias: 1. a systematic error in data collection that is
caused by an inherent problem in the sampling tech-
nique. 2. an error that is introduced because of the
expectations of the researcher, whether conscious or
unconscious. Aka experimenter bias.

bias of ascertainment: sclection of individuals for
study by virtue of their possession of a certain trait;
this bias inflates the estimate of the frequency of that
trait in the study population.

biased learning: suggestion that learning abilities
have evolved in the same way that physical traits have
evolved.

biased sample: any sample selected in such a way that
some members of the population are more likely to
be selected than others.

biasterionic breadth: width of the skull on the chord
between the left and right asterion.

biblical races: traditional names for groups of people
classified according to either religion (idolators,
infidels, etc.) or location (Palestinians, land of Nod,



etc.). The term ‘people’ specifies those who ‘huddle
together’. See folk taxonomy.

bicentric: condition in which a taxon has two centers
of evolution or distribution.

biceps brachii: muscle that moves the forearm. The
short head of the biceps brachii originates from the
coracoid process, and the long head originates
from a tubercle above the glenoid cavity; they insert
by a common tendon into the radial tuberosity. Its
action is to flex the forearm at the elbow and to rotate
the hand laterally.

biceps skinfold: anthropometric measurement;
skinfold located and measured over the belly of the
biceps brachii muscle as measured with skinfold
calipers. Used in combination with other skinfold
measurements to estimate total body fat. When
combined with triceps skinfold, it can be used to cal-
culate muscle and bone cross-sectional area. See skin-
fold thickness.

bicipital: 1. in reference to an anatomical structure that
has either two heads or two points of origin. 2. in refer-
ence specifically to the biceps muscle (biceps brachii).

bicondylar breadth (cdl-cdl): craniometric meas-
urement; distance between the left and right
condylions as measured by sliding calipers. See
Appendix 7 for an illustration of the landmarks used.

bicornuate uterus: structural type of mammalian
uterus in which there is a single cervix and the two
uterine horns are fused for part of their length.
Among the primates this type of uterus is found in
the prosimians. See simplex uterus. Alternative
spelling: bicornute.

bicristal breadth: maximum linear distance between
the iliac crests of a specimen. Cf. biiliac breadth,
pelvic breadth. Aka bicristal diameter.

bicuspid tooth: tooth that has two cusps on the
occlusal (chewing) surface. In primates bicuspids are
normally premolars.

bidirectional replication: synthesis of DNA that
occurs in both directions from the center of origin.

¥ bifacial flaking: act of removing flakes from both
sides of a stone tool. See bifacial tool.

¥ bifacial tool: stone tool on which both sides have
been worked. The result is a more efficient and sym-
metrical tool. A common biface is the hand-ax of the
Acheulean tradition; bifacial.

bifid: divided into two equal parts by a medial cleft;
forked; e.g. bifid spinous process of a cervical verte-
bra. Noun: bifidity.

bifurcate: to split into two branches. See node and
clade.

‘Big Five’ mass extinctions: mass extinctions that
occurred at or during the (1) end-Ordovician, (2) late
Devonian, (3) end-Permian, (4) end-Triassic, and ()
Cretaceous—Tertiary. See K/T.
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bilirubin diglucuronide

big game: large Pleistocene animals such as mam-
moths, woolly rhinos, cave bears, and aurochs;
megafauna thought to have been hunted by
hominids.

big game hunting hypothesis: suggestion that
Middle Paleolithic peoples were capable of individ-
ual kills of big game. Some researchers propose that
herds were driven over cliffs or into bogs, possibly
with the aid of fire, as a more reasonable interpreta-
tion of megafauna extinction.

big toe: see hallux.

bigamy: state of having more than one husband or
wife while an undivorced prior spouse is still living.
See polygamy, polygyny, polyandry.

bigeneric: referring to a hybrid obtained by crossing
individuals that are members of different genera.
Aka multigeneric.

bigonial breadth (go — go): craniometric measurement;
distance between the left and right gonion as meas-
ured with sliding calipers. Aka bigonial diameter.
See Appendix 7 for an illustration of the landmarks
used.

biiliac breadth: measurement of pelvic width. Biiliac
breadth is measured from the most lateral projection
of the right ilium to the most lateral projection of the
left ilium. Aka biiliac diameter, biiliac depth. See
pelvic breadth.

bilaminar: consisting of two layers.

bilateral: in reference to left and right sides of an
organism, organ, or region.

bilateral symmetry: proportionality in which a divi-
sion down the midsagittal plane would divide the
body into right and left halves that are near mirror
images; a characteristic of vertebrates.

bile: a yellow or greenish viscid alkaline fluid that is
secreted by the liver and passes into the duodenum,
from where it aids in the digestion and absorption of
fats.

Bilharzia: former genus of trematode, now Schistosoma.
See schistosomiasis.

bilharziasis: synonym for schistosomiasis; Aka
bilharziosis.

bilious: 1. biliary. 2. of, pertaining to, or characteristic
of biliousness. 3. formerly, of or pertaining to a tem-
perament characterized by a quick, irritable temper.
4. of or pertaining to one of Galen’s four types of
human temperament, classified on the basis of the
theory of humors. See lymphatic, melancholic, and
sanguineous.

bilirubin: a yellow-orange bile pigment mainly formed
from the breakdown of hemoglobin in reticuloen-
dothelial cells, but also formed by breakdown of
other heme pigments. High concentrations of biliru-
bin in tissues may result in jaundice.

bilirubin diglucuronide: see conjugated bilirubin.
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biliverdin: a green bile pigment formed from the oxi-
dation of bilirubin.

bilophodonty: condition found on molar teeth in
which mesial and distal pairs of cusps form transverse
ridges, or lophs, and characteristic of old world mon-
keys. Adjective: bilophodont. Aka two-crested tooth.

bilou: vernacular for Hylobates klossii.

Bilzingsleben: nineteenth century archaeological site
that was reworked in 1927, 1974~7, and the 1990s,
located near Erfurt, East Germany, dated to about 230
kya (Th/U), and that contains chopper-like artifacts,
chisels and knives (a microclactonian flake industry).
Hominid remains include a taurodont molar (1927),
many cranial fragments (supra-orbital torus, sharp
nuchal angle, thick bones, possibly male), and a
mandible (E), all attributed to the ‘older’ archaic
Homo cf. erectus group. Aka Steinrinne Quarry.

Bimana: older classificatory term for organisms that
use two limbs.

bimanual: with the use of two hands.

Bimanus: one of two orders erected by Blumenbach
into which he classified the primates; humans alone
were placed in Bimanus while the rest of the pri-
mates were classified as Quadrumana. This dramatic
separation of humans from apes has not been sup-
ported by subsequent evidence, and these taxa have
been dropped.

bimorphic art: aesthetic embellishment of small
stones during the Upper Paleolithic. The designs
were based on organic forms.

binary: 1. involving two. 2. a number system to the
base 2.

binary nomenclature: see binomial nomenclature
and binomen.

binary trait, character or feature: any character or
trait with only two states; in taxonomic studies, such
characters are recorded as being either present (+) or
absent (—), while quantitative differences are ignored.
Aka all-or-none trait.

binaural hearing: perception of sound waves by two
ears.

Binford, Louis R. (‘Lou’) (1930-): US archaeologist

and prehistorian at Southern Methodist University.

Known for various heuristic theoretical and philo-

sophical views, e.g. advocate of ‘new’ archeology

(processual archaeology) and ethnoarchaeology.

Co-author of New Perspectives in Archaeology (1968, with

Sally R. Binford), Bones (1981), and Inn Pursuit of the Past

(1983).

binocular vision: sight that results from having

eyes on the front of the head and that produces an

overlapping visual field without diplopia. Binocular

vision is a prerequisite for stereoscopic vision.

binom: taxon that is clearly characterized morphologi-
cally but poorly defined in terms of biosystematic data.
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1 binomen: two names, usually Latinized, that are used
to identify an organism, namely the genus and the
species; binomial nomenclature. Linnaeus was the
first to use binomens routinely (c. 1758). See trinomen.

binomial: in mathematics, any algebraic expression
containing two terms, such as (p + ¢).

binomial experiment: test consisting of # identical

and independent trials, each of which can result in

only one of two outcomes, the probability of one of
which is p and the otheris (1 — p) = ¢.

binomial nomenclature: name assignment system

devised by Linnaeus whereby each species is assigned

two names, a generic and a specific name, or the genus
and species designations, respectively; in humans,

e.g., Homo sapiens. See binomen and trinomen.

binomial theorem: 1. expansion of an expression con-
taining two terms. 2. general result that yields the
expansion to the nth power of a binomial as a poly-
nomial, or (p + ¢)? i.e. by multiplying a binomial by
itself n times. In the following case the binomial (p +
q) is expanded to three terms when the binomial is
squared: (p + g2 = p>+ 2pq + ¢2.

bioacoustics: study of the production and reception
of sound by animals. In many cases this requires spe-
cial technology that can detect high or low sound fre-
quencies beyond the hearing range of the human
ear. Bioacoustical research can also involve the gener-
ation of sound by the researcher to observe animal
responses, as has been done with vervet monkeys.

bioanthropology: see biological anthropology.

bioarchaeology: interpretation of behavior from the
human skeletal remains found in an archaeological
context.

biobank: repository of large numbers of DNA samples,
together with genealogies and the health histories
of the donors. Examples in the public sector
include: the UK biobank, CARTaGENE (Canada),
GenomeEUtwin. Private sector ventures are owned
by deCODE genetics and the Genomics Collaborative.

biocenose: natural assemblage of organisms; some-
times erroneously used as a synonym for ecosystem,
but a biocenose does not include the abiotic elements
included in an ecosystem; aka biocenosis.

biochemical evolution: evolution of organisms at
the molecular level; molecular evolution.

biochemical pathway: stepwise conversion of one
substrate to another through the use of enzymes.

biochemistry: science concerned with the composi-
tion and interactions of organisms. See chemistry
and organic.

biochrome: substance that adds coloration to plant
and animal tissue. Biochromes include such pig-
ments as melanin, heme, and carotene.

biochron: total temporal duration of a given taxon or
biostratigraphic unit. Cf. chron.



biochronology: establishment of a sequence of
biological events using either biostratigraphic or
paleontological methods.
bioclast: any fossil fragment.
¥ biocultural: pertaining to a recurrent interaction
between the biology of human development and the
sociocultural environment. Not only does the latter
influence the former, but human developmental
biology modifies social and cultural processes as
well. Refers to patterns of behavior rather than to
patterns of thought. Cf. biosocial.
biocultural approach: method of understanding
humans that considers both biological and cultural
components of a phenomenon or adaptation.
biocultural evolution: interaction between biology
and culture during human evolution and adaptation.
biocultural feedback model: model developed by
S. Washburn proposing that culture accelerated the
adaptive process in early hominids, and that genes
thatsupportits development were advantageous and
thus selected, which then allowed for additional
cultural adaptation, and so forth. See autocatalysis
model, gene—culture coevolution. Cf. Darwin’s
tool-feedback hypothesis.
biodemography: study of populations that combines
both ecology and population genetics.
biodeterminism: see biological determinism.
biodistance: biological distance. Any of various
methods that generate relative distance measures
between individuals or populations, using either
metric or nonmetric variables. One such common
measure is the Mahalanobis distance. See genetic
distance.
biodiversity: any measure or method of describing
species richness, ecosystem complexity, and genetic
variation.
biodynamics: science concerned with energy as it
relates to living organisms and their environment.
bioeconomics: processes in which members of a
species or population cooperate, benefiting the group.
For example, penguins huddle together in order to
share body heat with one another; East African hunt-
ing dogs work together to improve both the size of
game captured and the efficiency of the hunt.
bioenergetics: field of ecology that examines
energy flow through ecosystems.
bioethics: study of behaviors and policies concerning
biological materials such as organ transplants,
induced abortion and life termination, artificial
insemination and sex selection, the use of embryonic
tissue in research, and the engineering of genomes,
among others.
biogenesis: 1.theory that life comes only from the
reproduction of living things, and that species can
reproduce offspring only of the same species.

1
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biolinguistics

Adjective: biogenic. Proposed by T. H. Huxley in 1870
to counter lingering belief in spontaneous genera-
tion. 2.synoym for biosynthesis.

biogenetic law: Haeckel’s nineteenth century ‘law’,
which asserted that ‘ontogeny recapitulates phy-
logeny’; that embryological stages reflect completely
the phylogenetic stages through which more thor-
oughly evolved organisms have passed. Viewed today
as too simplistic, the original notion was based on
observations such as ‘gill slits’ and tails that appear in
early stages of mammalian development. Aka bio-
genic law, recapitulation.

biogenetics: any process that alters the genome of a
living cell and that does not involve the normal recom-
bination and transmission of genetic information
either sexually or asexually; genetic engineering. The
human manipulation of the genome in a living cell
that alters the products and functions of that cell. See
biotechnology, genomics, and proteomics.

biogenic carbonate: sediment or rock produced by
the direct action of organisms. Such sediments are
characterized by significant amounts of calcium,
magnesium and iron.

biogeny: obsolete term coined by E. Haeckel for bio-
logical evolution that included both ontogeny and
phylogeny.

biogeocenosis: term used in the Soviet and Central
European literature that is equivalent to the term
ecosystem.

biogeochemical cycle: movement of chemical ele-
ments from organisms to the physical environment
and back into organisms in more or less circular
pathways.

biogeochemist: 1. chemist who investigates the envi-
ronmental influences on the earth’s isotopic composi-
tions. 2. one who studies the dietary incorporation of
inorganic atoms into the tissues of living organisms.
Biogeochemistry is of interest to archaeologists and
physical anthropologists because different propor-
tions of incorporated isotopes reflect dietary patterns,
even in fossils. See paleonutrition.

biogeographical barrier: geographical obstacle
such as a body of water, desert, mountain range, or
habitation zone that prevents the migration of a
species.

biogeographical region: area characterized by a dis-
tinctive flora and/or fauna; aka province, biome.

biogeography: study of the geographic distributions
of living organisms.

bioinformatics: storage and retrieval of information
about genes in computer databases, including the
sequences, function(s), and genealogical relationships
among gene families and functional homologues.
Aka biological computing.

biolinguistics: examination of language processes and



biometricians

language acquisition, with particular emphasis on
neurophysiological and genetic factors.

biologic: of or pertaining to life or living organisms;

biological.

biological adaptation: 1. the development or

enhancement of structural, physiologic, or behav-

ioral characteristics that improve chances for survival
and reproduction in a given environment. 2. any trait
that so develops or enhances an individual’s survival
relative to others without the trait. See adaptation.
biological altruism: see altruism.

biological amplification: concentration in a food chain
of a given substance such that the substance increases
in concentration in organisms at each trophiclevel as it
moves up the chain. Aka biological magnification.

¥ biological anthropology: subfield of anthropol-
ogy, also referred to as physical anthropology, that
focuses upon the biological aspects of human
adaptation and evolution, human ancestors, the
relationship of humans to other organisms, and pat-
terns of biologic variation within and among
human populations; studied by biological anthro-
pologists. Biological anthropology arose in reaction
to the traditional interest of race and typology of
pre-1950s physical anthropology, and is sometimes
referred to as the ‘new physical anthropology’.
Biological anthropologists emphasize hypothesis
testing and field experimentation. One of the
results was the incorporation of primatology from
zoology. Some workers consider biological anthro-
pology to be that part of the life science branch of
anthropology that studies genetics and genetic
influences on behavior. See human evolutionary
biology.

biological clock: internal mechanism by which organ-
isms provide the observable highly dependable
timing for their overt physiological and behavioral
rthythmic patterns that, in nature, correlate with
external photoperiodic, seasonal, and geophysical
periods. See circadian rhythm.

biological death clock: see programmed aging.

} biological determinism: attribution of certain
behaviors to particular human races or ethnic
groups, behaviors that exist presumably because of
some inheritance pattern. See racial determinism.

biological diversity: ‘the variability among living
organisms from all sources including, inter alia, ter-
restrial, marine and other aquatic ecosystems and the
ecological complexities of which they are part; this
includes diversity within species, between species
and of ecosystems’, according to the Convention on
Biological Diversity.

biological equivalence: use of analogy to describe
behavior or physical traits that are perceived to exist
in different, unrelated organisms.

t
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¥ biological evolution: 1. change in a lineage of an
organism through time (E. Geoffroy Saint-Hilaire,
1831); transformism. 2. descent with modification
(Darwinism, 1859). 3. the transformation of the form
and mode of existence of an organism in such a way
that descendants differ from their predecessors. 4.
change in a population’s allele frequencies between
generations (this also called the operational defini-
tion of neo-Darwinism).

biological fitness: see fitness.

biological magnification: see biological amplification.

biological marker: molecule found on a tumor cell

and not normally found in the same conditions or in

the same amount on a normal cell.

biological population: group of interbreeding

organisms coexisting within a limited geographic

range, the extent of which is proportional to their

mode of locomotion, so that members have the

opportunity to make contact with many other mem-

bers during a lifetime. See deme.

biological races: sympatric populations within a
species that differ biologically but not morpho-
logically and in which interbreeding is inhibited by
different behavioral cycles, or by food or host prefer-
ences; varieties. See race and cf. geographical
race.

biological reduction: form of reductionism that
treats social and/or cultural phenomena as simple
expressions of basic biological needs or drives.

biological role: way in which an organism uses a par-

ticular structure in its adaptation to its environment;

the relationship between form and function and the

environment.

biological species concept (BSC): a set of inter-

breeding forms; adult individuals who produce viable

and fertile offspring are valid members of the same

biological species.

biological theory of evolution: see evolutionary
theory.

biological time scale: sequence based on the evolu-
tionary record provided by lineages such that the
relative order of species in succession provides a
record of events in geological time.

¥ biology: study of life.

biomass: sum of the masses of the living organisms in
a particular species, habitat or geographic area.

biome: large terrestrial ecosystem that occurs in major
regional or subcontinental areas.

biomechanics: field within the life sciences that stud-
ies the physics of motion and complex processes in
organisms. Adjective: biomechanical.

biomedical anthropology: study of human health,
epidemiology, paleonutrition, nutrition, disease,
aging, and physiology. See medical anthropology.

biometricians: loosely affiliated group of mathemati-



cians who develop techniques for the quantification
of complex characters. Among the techniques
developed are regression and correlation. See, for
example, Pearl and Pearson.

biometry: ficld within the biological sciences that
applies statistical methods to the investigation of
biological observations and phenomena; aka biomet-
rics. See anthropometry.

biomineralization: fixation of crystals such as hydrox-
yapatite in hard tissue by molecular mechanisms
such as amelogenesis.

biomolecular archaeology: see anthropological
genetics.

biomorph: any representation of a living organism,
such as a painting of a human or animal.

bion: any living organism.

bionomics: study of relationships between an organ-
ism and its environment; an older term for ecology.

biophysics: study of physical laws governing the
activities of living organisms.

biorbital breadth: distance from the center of the
lateral border of one eye socket (orbit) to the other.

bioremediation: anthropogenic use of the natural (or
engineered) mechanisms that remove toxins from an
environment.

biorhythm: 1. periodic fluctuation or variation of a
biological process as a function of time. See circadian
rhythm and biological clock. 2. unsupported pro-
posal that three cycles are set into action upon the
birth of a human: a physical cycle of 23 days, an
emotional cycle of 28 days, and an intellectual cycle
of 33 days.

bioseries: sequence of changes in a heritable character
through time.

biosocial: pertaining to the interaction or combina-
tion of biological and social factors that contribute to
aphenomenon. This is a hybrid term that dates to the
late nineteenth century and, in anthropology, is
linked to social Darwinism. The more recent term
biocultural is used with increasing frequency.

biospace: see realized niche.

biospecies: sce biological species concept.

¥ biosphere: 1. substrate in which living organisms
exist, and that includes the atmosphere, litho-
sphere, and hydrosphere. 2. total geographic range
inhabited by living forms; the entire network of life
on the planet; aka ecosphere.

biostasis: property of organisms that exhibit no
adaptational changes in the face of environmental
fluctuation.

biostratigraphic unit: stratum defined by one or
more characteristic fossils.

} biostratigraphy: collation or correlation of oth-
erwise undatable rocks by using index fossils such
as pigs and antelopes contained in a fossilifer-
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biotypology

ous stratigraphic sequence. See A.3 date and faunal
correlation.

biostratinomy: study of the relationship of fossils and
the environments in which they existed.

biosynthesis: genesis of organic compounds by the
action of living organisms; aka biogenesis.

biosystematics: study of the evolution and taxonomy
of living organisms. Modern biosystematics utilizes
knowledge from population genetics, including the
extent of variation, hybridization potentials, compe-
tition and mating strategies. Aka genonomy.

biota: flora (plants) and fauna (animals), usually used
with reference to a particular region or environment.
This term does not include other life forms such as
microbes. Adjective: biotic. Aka bios.

biotechnology: industrial development of commercial
products as the result of a biological process such as
fermentation. The development process may utilize
intact organisms (e.g. bacteria or yeast) or natural sub-
stances (e.g. enzymes) extracted from such organisms.

biotelemetry: method of registering the location,
movements, and activities of primates that have been
fitted with a transmitter; aka radio telemetry or radio
tracking.

biotic baggage: see invisible biotic baggage.

biotic environment: organisms living in an ecosystem.

biotic index: use of organisms as indicator species to
assess an environment.

biotic potential: maximum growth potential of a popu-
lation under optimum conditions, expressed as a rate.

biotic pyramid: model of an ecosystem that resembles
a triangle with photosynthetic and primary produc-
ers at the base and with consumers and parasites
increasing at each trophic level toward the apex of
the pyramid.

biotinase deficiency: heritable, autosomal recessive
condition characterized by mental retardation,
seizures, skin rashes, and loss of vision, hearing, and
hair; fatal if untreated. Caused by an inability to
metabolize the vitamin biotin.

biotope: minimum defined region with a unique
set of environmental characteristics. See ecological
community.

bioturbation: mixing of sediments through the action
of burrowing organisms.

biotype: 1. group of organisms that share the same
genotype. 2. physiological race identical in morphol-
ogy, but differing in physiological and biochemical
characteristics. 3. a constitutional type from Pende’s
biotypology that incorporates structure, physiologi-
cal, and psychological factors in evaluating the char-
acteristics of an individual person.

biotypology: movement founded in 1920 and later
defined by its founder, Nicola Pende, as the science
that studies the individual human as an integrated



birth weight

whole or the psychosomatic unity of the individual,
i.e. the morphological, physiological, and psycho-
logical characteristics of individual human beings.
Biotypology has a long history, especially in France.
Most such classifications had three or four types.
Biotypology has generally been discarded in favor of
theories that stress continuous human variation
rather than types or categories, and for hypotheses
that appreciate both acclimatization and genetic
adaptation to environmental variables. See morpho-
logical types. Cf. somatology.

biozone: complete geographical distribution of a
particular fossil taxon within a particular geological
time period.

biparietal: of or pertaining to the two walls of the
skull, the parietal bones, taken together.

biparietal breadth: cephalometric measurement
performed on living humans; maximum distance
between the left and right parietal eminences as
measured with spreading calipers. Similar to the
craniometric measurement maximum cranial
breadth. Aka head breadth, biparietal diameter.

biparity: 1. having produced only one previous litter or
brood. 2. producing two offspring in a single litter or
brood; producing twins. This is the usual condition
in some prosimians and among most of the cal-
litrichids. Adjective: biparous, ditokous. See parity.

} biped: terrestrial vertebrate that moves about on two
legs. Among extant bipeds are the birds and humans.
Adjective: bipedal. See habitual bipedalism.

bipedal: referring to a biped, bipedalism, habitual
bipedalism, or a bipedal gait. Adverb: bipedally.

bipedal gait: walking habitually on two legs, as in
humans and ground birds. See bent-knee gait and
striding gait. Aka bipedal locomotion.

¥ bipedalism: mode of locomotion using only the
hindlimbs. Limbs are used in an alternating rather
than a parallel pattern (as in kangaroos); efficient
bipedalism is further characterized by a striding
gait, as in humans.

bipolar affective disorder: sec major affective
disorder.

bipolar technique: method of tool making in which a
core is placed upon another rock, called the anvil, and
the core is then struck with a hammerstone.

biporionic breadth (POB): chord length measured
from the top of one external ear to the other.

biramous: having two branches.

Birdsell, Joseph B. (1908-94): US anthropologist and
genetic ecologist; spent several field seasons in
Australia with Australian biologist and anthropologist
Norman B. Tindale (1900-93). Birdsell coined the term
gene flow to account for the clinal distribution of
traits such as tawny hair in the western desert. Known
for his estimation of the number of major migrations

that peopled continents by examination of the spatial
clustering of phenotypes; this resulted in the ‘trihy-
brid’ hypothesis of the peopling of both Australia
and the Americas. Author of Microevolutionary Patterns
in Aboriginal Australia (1993).

birth: 1. act of being born. 2. bringing forth of offspring,
as in childbirth; parturition. In studies of develop-
ment and growth, an event in the human life cycle
that occurs at about 36—38 weeks post-conception that
is marked by a decreased dependency of offspring on
the mother for oxygen, heat, and the removal of waste
products, but a continued dependency for many other
factors necessary for continued growth and survival.
See altricial and precocial. Cf. death.

birth canal: passageway in female mammals through
which the fetus is expelled during birth; consists of
the cervix, vagina, and vulva. Because it receives the
penis and sperm, the birth canal (as the vagina) is also
the female mammal’s organ of copulation.

birth dearth: lower fertility rate among certain groups
or subpopulations within a population.

birth defect: any congenital anomaly present in a new-
born. Birth defects may be due to the fetal environ-
ment, as in fetal alcohol syndrome, but are often
due to a developmental problem that is genetic in
nature, such as 2 major chromosome anomaly.
About 3% of all babies are born with some clinically
significant birth defect.

birth-flow: model that describes the birth frequencies
in animals that give birth throughout the year.
Cf. birth-pulse.

birth-pulse: model that describes birth frequencies in
animals for which there are clearly defined birth sea-
sons. Cf. birth-flow.

birth rate: proportion of births in a given place and
time, usually expressed as a quantity per 100 ooo of
population.

birth season: period of time during which the females
of a species or population give birth. In primates this
may occur twice a year (especially in prosimians) or
once a year (especially in anthropoids). The birth
season usually occurs at that time of the year when
resources are most abundant. Aka birthing season.

birth synchrony: condition in which reproductive
females in a population all give birth at the same
time. There are various explanations for this
including: effects of individual’s pheromones on all
females; producing large numbers of offspring and
flooding the environment so that the chances of any
one young being taken by predators is reduced; or
simply being born at the optimal time for resources
in the environment. See breeding season.

birth weight: body mass of a neonate at parturition.
Humans, among primates, are unusual in being
heavy relative to maternal mass.



birthmark: see hemangioma.

bisexual: 1. pertaining to a population or cohort that
contains both males and females. 2. pertaining to an
individual possessing genitalia of both sexes (her-
maphroditic). 3. pertaining to a functional male or
female that has sexual relations with either sex. Cf.
unisexual.

bisexual group: see multi-male/female group.

Bishop, Walter William (1931-77): British geologist; co-
organizer of the East African Geological Research Unit
and director of several other East African surveys. His
students located many of the early hominoid sites in
East Africa, including Chemeron and Chesowanja.
Editor of Geological Background to Fossil Man (1978).

Biston betularia: species binomen for the peppered
moth involved in the studies of industrial melanism.

bit: basic quantitative unit of information in a medium
of communication; specifically, the amount of infor-
mation required to control, without error, which of
two (binary) equiprobable alternates is to be chosen
by the receiver.

bite: 1. to cut or wound with the teeth. 2. closing the
jaws and bringing the anterior teeth into closer prox-
imity. 3. in nutritional ecology, the amount of plant
tissue that a mammal removes during one closure of
the jaws.

bite force: power exerted during the closure of the
jaws resulting from contraction of muscles used in
chewing.

bite mark: particular pattern made by the anterior
dentition when biting into an item.

bitrochanteric breadth: anthropometric measure-
ment; the distance between the left and right greater
trochanters of the femurs as measured with an
anthropometer. This measurement can be obtained
from either the subject’s front or back. Used for body
frame indices and for human engineering.

bitypic: refers to a taxon with only two principal taxa
in the subordinate taxa, as a genus composed of only
two species. Cf. monotypic.

bivalent: structure formed by a pair of synapsed
homologous chromosomes during prophase I of
meiosis. See synapsis.

bivariate analysis: simultaneous analysis of two
variables.

biverbal: pertaining to a name containing two words
but that is not a binomen.

bizygomatic breadth (zy-zy): craniometric measure-
ment; maximum width between the left and right
zygions as measured by spreading calipers. Aka
facial width, bizygomatic diameter. See Appendix 7
for an illustration of the landmarks used.

BK: (Peter) Bell’s Korongo at Olduvai Gorge.

black-and-red tamarin: vernacular for Saguinus
nigricollis.
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i ‘black skull’

black-and-white colobus: vernacular for Colobus
guereza.

black-and-white ruffed lemur: vernacular for Varecia
variegata variegata.

black (-bearded) saki: vernacular for Chiropotes
satanas.

black-bellied spider monkey: vernacular for Ateles
marginatus.

black-capped capuchin: vernacular for Cebus apella.

black-chested moustached tamarin: vernacular for
Saguinus mystax.

black colobus: vernacular for Colobus satanas.

black (-crested) mangabey: vernacular for Cerco-

cebus aterrimus. This vernacular is also sometimes

applied to C. albigena.

Black, Davidson (1884-1934): Canadian physician

attached to the British consulate as Professor of

Anatomy at Peking Union Medical College in the

1920s and 1930s; he secured molar teeth from Austrian

paleontologist Otto Zdansky (1894-1955) from among

which Black was able to identify a hominid tooth in

1927 which possessed an ‘abnormal’ root structure; he

called the new species Sinanthropus pekinensis.

Through inquiry, Black located the source of the teeth

in the ‘Hills of the Dragons’, or Choukoutien (now

Zhoukoudian). See Homo erectus.

black death: see bubonic plague.

black-faced lion tamarin: vernacular for Leontideus
chrysopygus (= caissara).

black gibbon: vernacular for Hylobates concolor.

black-handed spider monkey: vernacular for Ateles
geoffroyi.

black-headed marmoset: vernacular for Callithrix
nigriceps.

black-headed night monkey: vernacular for Aotus
nigriceps.

black (-headed) uakari: vernacular for Cacajao
melanocephalus.

black howler: vernacular for Alouatta caraya; previ-
ously included in A. pigra.

black lemur: vernacular for Eulemur (= Lemur) macaco.

black mangabey: general vernacular for species
belonging to the catarrhine genus Lophocebus
and the specific vernacular for L. (= Cercocebus)
aterrimus.

black saki: vernacular for Chiropotes satanas.

¥ ‘black skull’: sobriquet for the hyper-robust, edentu-
lous hominid cranium designated KNM-WT 17000.
Found by Alan Walker in 1985 at Lomekwi locality I,
West Lake Turkana, Kenya, this specimen caused a
re-evaluation of previous hypotheses regarding
early australopithecine evolution. The ‘black skull’
has robust affinities and is called Paranthropus
(=Australopithecus) aethiopicus by some researchers,
based on its early date (2.5mya) and elongated face,



blood alcohol content

although others place it with P. boisei. A key feature of
this hominid is that it has a very small cranial capac-
ity, estimated at 410 cm3. The dark color of the bones is
due to the manganese in the deposits where the skull
was buried. Aka Nachukui.

black spider monkey: vernacular for Ateles paniscus.

black-tailed marmoset: vernacular for Callithrix
melanura.

black tufted-ear marmoset: vernacular for Callithrix
penicillata (= kuhli).

Blackman curve: model proposed by British biologist
F. F. Blackman that is essentially an application of
Liebig’s earlier law of the minimum; specifically,
Blackman proposed that insufficiency of some criti-
cal nutrient will retard growth even in the presence
of adequate other resources.

blackwater: describes Amazonian waterways that are
colored dark brown from the eroded organic material
that is washed into them. These streams and rivers
are nutrient-poor and originate from areas with
leached out soils. See igapo forest. Cf. whitewater.

‘black water fever’: see malaria.

bladder: any anatomical structure that serves as a
receptacle for fluids or gas such as the urinary blad-
der or the swim bladder in fish.

¥ blade: flake artifact with a minimum 2 : 1 aspect
ratio, giving it a long parallel-sided appearance, that
has been struck from a specially prepared core.
A common Upper Paleolithic tool. See Levallois.

blank: intermediate manufacturing stage in the
production of stone tools; an unfinished tool.

blank leaf: layer of stalagmite or other material
deposited at a site during a time when humans did
not inhabit the site, such that it clearly separates
habitation horizons.

blank tablet (or slate): sec tabula rasa.

blastocyst: fluid-filled sphere formed by the earliest
divisions of cells after fertilization that is ready for
implantation in the uterine wall of mammals. Aka
preimplantation blastocyst.

blastocyst cavity: fluid-filled cavity in the hollow
sphere of cells succeeding the morula stage, and
before implantation in the uterine wall. The cavity
contains the embryoblast.

blastogenesis: 1. reproduction via a budding process.
2. embryogenesis through the stages of cleavage
and germ-layer formation.

blastogenic: pertaining to characters that are heredi-
tarily transmitted.

blastomere: early embryonic cell formed as the result
of cleavage.

blastula: early stage of prenatal development between
the morula and embryonic stage.

blastulation: formation of the blastula during
embryogenesis.

bleeder’s disease: sec hemophilia.

¥ blending inheritance: hypothesis that heritable
factors mix and are subsequently passed on intact to
offspring in the new, blended form; aka pangenesis.
Now disproven; one of the missing elements that
makes such a scheme impossible is the absence of a
reduction division step in the process.

blighted ovum: early embryo whose development has
ceased.

blind:1. unable to see. 2. to deprive of sight. 3. cover
from which an observer can watch animals without
being seen; this allows animal behavior to be
observed with as little disturbance as possible. Aka
hide. Once animals become habituated to human
presence, blinds are usually unnecessary.

blind experiment: test in which the individual
making the measurements does not know which
treatment a subject has received; this is done to
prevent preconceived notions from influencing the
results of the experiment. See Clever Hans effect.
Cf. double blind experiment.

blind spot: see optic disc.

‘blitzkrieg’ human-induced extinction model:
recent proposal that the extinction of 46 species of
Australian large mammal within a few centuries c. 46
kya was due to overhunting by Australian aborigi-
nals who had arrived from Asia via the Sahul Shelf at
about the same time. Aka anthropogenic overkill
hypothesis, anthropogenic ecosystem disruption
model. See megafauna; cf. Pleistocene extinction
hypotheses.

block-on-block technique: production of large,
thick flakes of rock by swinging a core against the
edge of a larger, stationary stone or boulder.

Blombos Cave: archaeological site found in 1991 near
Still Bay (Stillbaal) in the southern Cape, South
Africa, and is dated to >100 kya (min. 70 kya). In its
lower levels, the site contains Middle Stone Age
hearths and artifacts such as silk red stone blades,
perforated tick shells for personal adornment
(c. 75 kya), and awls indicative of clothing manu-
facture. Evidence for marine exploitation includes
fishbones. Red ochre was employed in ritual use and
incised with symbols.

¥ blood (B): fluid connective tissue that circulates
throughout the cardiovascular system to transport
substances throughout the body, including oxygen.
In general anthropology, the term has acquired a cul-
tural elaboration such that its meanings extend well
beyond those of mere serology. See for example,
blood royal.

blood alcohol content (BAC): proportion of blood
that consists of alcohol, measured as a percentage of
volume, such as 0.08%. BAC is estimated as 0.038 per
45 kg (100 Ibs) of body mass per drink equivalent



(minus o.015 times the number of hours since
consumption).

blood bank: location such as a hospital where blood
and blood products are stored.

blood-brain barrier (BBB): structural arrangement of
capillaries, connective tissue, and specialized neu-
roglial cells that selectively determine which sub-
stances can move from the plasma of the blood to the
extracellular fluid of the brain, while inhibiting
others; Cf. semipermeable membrane.

blood count: 1. number of red or white blood cells per
cubic millimeter of whole blood. 2. determination of
such a number.

¥ blood group: generic term for a series of inherited
antigens embedded in the plasma membrane of
blood cells and used as genetic markers. See ABO
blood group, Rhesus blood group, MN blood
group. Other blood groups include Diego, Duffy,
Lutheran, and Kell.

Blumenbach, Johan Friedrich

blood group incompatibility: condition in which cells
of a fetus are attacked in utero by the immune system
of its mother. Incompatibility results from maternal
antibodies made to fetal antigens. ABO incompati-
bility and Rhesus incompatibility are the most
common, but the condition occurs in rarer blood
groups as well; see, for example, Diego blood group.

blood grouping: classification of blood samples
according to their agglutination characteristics.

blood platelet: sece thrombocyte.

blood royal: belief that individuals in royal lineages
possess a special and qualitatively ‘pure’ blood. In
many societies, maintenance of the purity of royal
bloodlines has led to marriage rules that forbid per-
sons of pure blood from mating with outsiders.

 blood type: phenotypic chemical signature specific
to an individual in a certain blood group. One may
be blood type ‘A’ in the ABO system, ‘ + ’ in the Rh
system, ‘N’ in the MN system, and so forth.

Blood group factors and deficiencies

common blood group factors and deficiencies are:

hemorrhaging. The gene is an autosomal recessive.

philia. A genetically engineered (recombinant) gene

At least 13 molecules, called ‘factors’, are required for normal blood coagulation. Heritable deficiencies
are documented for all but one (factor Ill). Only factors VIl and IX are X-linked. Some of the most

factor V Leiden thrombophilia: the factor V Leiden mutation predisposes individuals to venous thrombo-
sis (blood clots in limbs). Heterozygotes have lowered levels of Factor V but never exhibit abnormal

factor VIII: one of the proteins required for normal blood clotting; the gene for factor VIl (HEMA) is
located on the X chromosome. A deficiency in this product can cause hemophilia A, ‘classic’ hemo-

factor IX: one of the proteins required for normal blood clotting; the gene for factor IX (HEMB) is located
on the X chromosome. A deficiency in this product can cause hemophilia B, AKA Christmas disease.

factor XI deficiency: heritable, autosomal recessive condition characterized by excessive bleeding during
an injury or surgery, and caused by a mutation in the gene that codes for the protein portion of a
plasma glycoprotein, and that interferes with the normal formation of blood clots.

Combinations of deficiences, such as factor VIIl & IX combined deficiency, have also been reported.

product has been available since the 1980s.

blood vessel: sce artery, vein, arteriole, venule,
capillary.

Bloom syndrome (BLM): autosomal recessive pre-
and post-natal growth deficiency characterized by
dwarfism, sun sensitivity that results in skin rashes,
dilated capillaries, impaired immunity, increased
risk of cancer, and chromosomal instability. Death
before age 50; usually much sooner. A DNA excision—
repair disorder in which a DNA ligase gene is defec-
tive and slows DNA replication. Exhibits evidence for
somatic recombination.

blot: 1. to soak up or remove. 2. in biotechnology, to
transfer a specific sample from a discriminating gel
that has served to isolate the sample. See Southern
blot analysis, western blot analysis, northern blot
analysis, zoo blot, and electroblotting.
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blue baby: neonate with cyanosis, a bluish discol-
oration caused by any of several congenital conditions;
discoloration caused by excess reduced (deoxygenated)
hemoglobin.

blue monkey: vernacular for Cercopithecus mitis.

Blumenbach, Johan Friedrich (1752-1840): German
anatomist, craniologist and ‘founder of anthro-
pology’. Although he compared crania only by eye,
in 1790 he defined five nonhierarchical human
varieties, which he termed Ethiopian, Malayan,
American, Mongolian and Caucasian; the latter was
the result of the examination of a single skull from the
Caucasus Mountains near the Black Sea. Blumenbach
was the first to create a typology based solely on mor-
phology; his de-emphasis of behavioral attributes was
a departure from earlier taxonomists such as



body segment analysis: anthropometric

Linnaeus. A biblical monogenist, Blumenbach held
that human variation was accounted for by degener-
ative adaptive responses to varied environments, and
that variations in skin color, stature and body propor-
tions had no absolute value, but merge gradually into
one another, thus, that classification into human races
is arbitrary.

Blumenschine scavenging theory: see scavenging
opportunity theory.

Blytt-Sernander climatic classification: alterna-
tive classification of Pleisto-Holocene climate based
upon palynology and plant fossils. Periods of this
scheme include the Arctic, Preboreal, Boreal,
Atlantic, Subboreal and Subatlantic periods; these
cover roughly the past 14 ky of geological time.

BMI: abbreviation for body mass index.

¥ BMR: basal metabolic rate, the lowest level of energy
required for basic maintenance of an organism; aka
basal metabolism. The rate at which metabolic reac-
tions occur when the individual is awake but resting,
is not thermally stressed, and is fasting (eliminating
the thermal effects of food; in humans this is twelve
hours after the last meal). Basal metabolic rate is gen-
erally measured as amount of oxygen consumed or
carbon dioxide produced.

Boas, Franz(1858-1942): US physicist (Ph.D.), ethnolo-
gist, the ‘father of American anthropology’; known
for careful use of Kwakiutl informants in the
American northwest; also known for a pioneering
study of the inheritance of the cephalic index (CI) in
American immigrants, in which he showed that
offspring possessed CIs substantially different from
those of their foreign-born parents (1912), thus under-
mining the supposed high heritability of the CI and
its habitual use as a race marker. Remembered for
the cultural relativism embodied in his historical
particularism.

Boasian anthropology: see American Historical
School. Aka historical particularism.

Bodo: archaeological site found in 1976 in the Afar
region of Ethiopia, dated to >300 kya, and that
contains Acheulean artifacts. Hominid remains
include a 1300 cm3 cranium with a massive double-
arched supra-orbital torus, and possessing cut
marks suggestive of defleshing, cannibalism, or
scalping; a humerus from a smaller individual sug-
gests extensive sexual dimorphism. Attributed to
the archaic Homo sapiens group; considered by
some anatomists to be an anomalous variant.

Bodvapithecus altipalatus Kretzoi, 1975: see
Sivapithecus.

body: 1. the complete organism. 2. largest part of an
organ, such as a vertebral body, sternal body, etc.; aka
corpus. 3. part of a cell, such as a neuron, where the
nucleus and most of the cytoplasm is present.

body bubble: space around an organism that an indi-
vidual defines as its private space; aka personal terri-
tory; entry into the bubble is usually by invitation,
otherwise the individual experiences a sense of viola-
tion. See individual distance.

body build: morphology or shape of a body including
proportions of different regions relative to one
another. See somatotype and somatology.

body composition: make-up of the body in terms of
the absolute and relative amounts of adipose tissue,
muscle mass, skeletal mass, internal organs, and
other tissue.

body fat and fertility hypothesis: proposal by R.
Frisch that cross-cultural studies indicate a relation-
ship between body fat content and the onset (or
maintenance) of menstruation; especially, that men-
struation ceases when body fat falls below predictable
thresholds.

body form: shape of the human body. See somatotype
and somatology.

body fullness index: mass divided by the cube of
stature, then multiplied by 100. This index separates
individuals by age and sex.

body language: information contained in nonaudi-
tory signals such as gesture, expression, posture,
proxemics, etc.

body mass: mass (usually in kilograms) of an individ-
ual soma, or whole body of an organism. Interspecific
body mass is highly correlated with several life his-
tory variables. Often used synonymously (although
incorrectly) with body weight.

body mass index (BMI): mathematical indication
of the relative weight-for-height of a person. BMI
is calculated in several ways; one is {mass in
kg/(height in m)?}. High BMI scores indicate
greater weight-for-height, or people with a rela-
tively small surface area for height, and potentially
greater body fatness. Low BMI scores indicate the
opposite result and effect. This index was devel-
oped by the Belgian astronomer Quetelet in 1870.
Aka Quetelet’s index.

body segment: 1. division of the body into regions, or
body regions into components. Gross segments are
the head, neck, trunk, upper limbs, and lower limbs.
Most of these segments can be further subdivided:
for example, the lower limbs consists of the thigh,
lower leg, and foot. 2. one of the regions of the body
in relation to the ancestral muscle arrangements
in vertebrates. Vertebrate segmentation is limited
(for example, the skin is not segmented) and the
segmented arrangement is principally of the trunk
muscles, skeleton, and nervous system.

body segment analysis: anthropometric analysis of
the relationship between various body regions in the
human.



body size: mass or defining dimension of an organ-
ism. Body size is correlated with singular body
components (see allometry) as well as with many eco-
logical variables. See adult body size and neonatal
body size.

body temperature: temperature of the body. See
normal human body temperature, lower critical
temperature, hyperthermia, hypothermia, and
normothermia.

body weight: secc body mass. Cf. neonatal body
weight.

bog: wet, spongy ground with soil composed primarily
of decayed plants (peat). A superficial stratum with
low mineral content but high in organic nutrients;
usually supports mosses, shrubs and sedges, and is a
typical feature of formerly glaciated basins.

bog person: mummified remains of a person buried
in a peat bog. This type of mummification occurs in
cold climates. The peat environment is acidic and low
in oxygen; this is a natural antibiotic environment.
Individuals preserved in peat often have tanned skin
and a reddish hue to hair, owing to peat acidity. The
most prominent example is Tollund Man, a male
found in Denmark who had been executed some
2400 years ago.

Bogu: archaeological site found between 1988 and
1996, in the Bose Basin of the Guangxi Zhuang
Autonomous Region of China, dated to 803 kya
(based on associated tektites), and that contains
many mode 2 large cutting tools similar in complex-
ity to those assigned to the Acheulean tool tradition
at sites located west of Movius’ line.

bolas stones: round quartzite balls recovered at
Olorgesailie and other East African prehistoric sites
dating from 1.8 mya to 40 kya; a fanciful early inter-
pretation that the balls were a primary hunting tool
(bolas) has been revised by later archaeologists who
showed that, when used as a hammerstone, repeated
strikes turn such a rock into a round ball or spheroid.
See by-product hypothesis.

Bolivian black howler: vernacular for Alouatta sara.

Bolivian gray titi: vernacular for Callicebus dona-
cophilus.

Bolivian squirrel monkey: vernacular for Saimiri
boliviensis.

bolus: masticated mass of food held together by
saliva that is swallowed from the oral cavity into the
pharynx.

bomb calorimeter: sce calorimeter.

Bombay phenotype: rare but informative variant of
the ABO blood group in which affected individuals
cannot make the H substance precursor protein
needed by the A and B antigens and the null O allele;
individuals with this phenotype are homozygous
recessive (hh) but appear to be blood type O. They
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bone resorption

also make a unique anti-H antibody. First discovered
in Bombay, India. A classic case of epistasis. Aka
Bombay blood group.

bond: close relationship developed between two or
more individuals; a bond observed consistently in
mammals is between mother and offspring. In social
primates bonds may be extended to other members
of the group. See pair bond.

bonding: process of forming a bond.

¥ bone: solid, rigid, ossified connective tissue forming
the skeletal system.

bone bed: geological stratum that is rich in fossil
fragments. Cf. shell bed and midden.

bone black: carbon black pigment used in prehistoric
times made by burning animal bones in a closed
container.

bone breaking: act of bashing in or breaking open
bones to obtain cryptic nutrients. Some paleontolo-
gists believe that bone breaking behavior was charac-
teristic of early hominids, and may have spurred a
connection between the available tool and the later
cutting task.

bone density: mass of bone relative to volume;
variation in bone density is due to several factors
including thickness of compact (or cortical) bone and
the mineral content of the bone. Humans vary
geographically with respect to bone density.

bone fracture pattern: a characteristic set of marks,
consisting of pits and percussion marks, on a bone
that has been deliberately broken by tool-using
hominids. These marks result from the force of the
hammer blow and the underlying anvil stone as the
bone is crushed between them. Such marks are often
repeated several times in a line along the shaft of a
bone, and it is believed that they can be distin-
guished from the marks left when the bone is broken
by natural forces.

bone fragment frequencies: in reference to the occur-
rence of particular animal species at archeological sites.

bone growth: see appositional growth, endochondral
bone, epiphyseal disk, intramembranous bone.

bone marrow: see red marrow and yellow marrow.

bone nitrogen content: see nitrogen test.

bone remodeling: normal process in which bone
tissue deposition and resorption occur simultane-
ously, controlled mainly by endocrin factors emitted
by osteoclasts and osteoblasts. Bony tissue is
replaced throughout life (10% annually); those bones
that bear weight have a higher rate of bone remodel-
ing. Bone remodeling can add bony tissue in the
form of various muscle markings when tension is
applied to that part of the skeleton and is the process
that heals fractured bones. Osteoporosis is a form of
abnormal bone remodeling.

bone resorption: sce resorption.



Boucher de Perthes, Jacques

Some hominids found at Border Cave

Homo sapiens. see AMH.

These specimens are from the horizons dated to > 90 kya and are attributed to anatomically modern

Border Cave 1: field number assigned to a cranium.
Border Cave 2: field number assigned to a mandible.
Border Cave 3: field number assigned to an infant’s skeleton.

bone thickness: sce cortical bone thickness.

bone tool: artifact or implement made from bone,
usually animal bone.

bonelet: alternative name for any of the three auditory
ossicles.

bonnet macaque: vernacular for Macaca radiata.

bonobo: vernacular for Pan paniscus.

bonobo hypothesis: 1978 proposal by Adrienne
Zihlman and others that bonobo morphology and
social organization make a good interpretive model
for explaining early hominid morphology, and for
speculating about the behavior of fossil hominids.

bony landmark: see landmark.

bony orbit: see orbit.

bony palate: any wall of bone.

bony thorax: portion of the thorax that includes the
ribs, sternum, and thoracic vertebrae; also referred to
as the thoracic cage, but see that term for a more
precise definition.

booted titi: vernacular for Callicebus calligatus.

bootstrap value: in phylogeny construction, an esti-
mate of the strength of the evidence that a particular
node in a tree exists; values range from 0% to
100%, with higher values representing greater proba-
bility.

Border Cave: archacological site found in 1940 in
North KwaZulu and Swaziland, Africa, and dated
to 110-gokya (ESR, 141—42kya; controversial).
Contains Levallois artifacts of Middle Stone Age
(Howiesons Poort); hominid remains (see box)
include a partial 1507 cm3 male cranium, 2 adult
mandibles, and a partial infant skeleton (grave was
shallow and may have been intrusive from the 8o kya
level). Some material was removed by a farmer for use
as fertilizer before scientific excavation began. The
early date for these fossils, now generally agreed to be
AMHs, has led to the proposal that Homo sapiens
evolved only once, in Africa, during the Pleistocene,
and then spread to Europe and elsewhere at later
times. See the monophyletic hypothesis and the
Afro-European sapiens hypothesis. Cf. the poly-
phyletic hypothesis.

Bordes, Francois (1919-81): French prehistorian;
standardized Paleolithic tool typology, introduced
quantitative classification methods (systeme Bordes),
and personally learned and illustrated manufactur-
ing techniques. Excavated Combe-Grenal and Pech
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de ’Az¢ in the Dordogne. Editor of The Origins of
Homo sapiens (1972).

boreal: pertaining to the climate of the cooler regions
of the northern hemisphere consisting of the conifer-
ous zone and taiga (lichen woodland).

boreal forest: zone of forest that encircles the arctic
between the arctic-subarctic tundra of the north and
the hardwood forests and steppes of the temperate
zone; aka taiga.

Boreal period: stage of the Blytt-Sernander classifi-
cation, dated to about 9-7.5 kya, characterized by
pine and hazel vegetation and by relatively dryer and
warmer conditions than the Preboreal period.

Bornean orangutan: vernacular for Pongo pygmaeus
pygmaeus.

Bornean tarsier: vernacular for Tarsius bancanus.

Bose Basin: archaeological region found between 1988
and 1996, in the Guangxi Zhuang Autonomous Region
of China, and dated to 803 kya (based on associated
tektites); several sites containing many mode 2 large
cutting tools similar in complexity to those assigned to
the Acheulean tool tradition at sites located west of
Movius’ line. Sites include Hengshandao, Yangwu,
Bogu, Xiaomei, and Gaolingpo.

Bose Basin LCTs: any of the large cutting tools
found in sites located in the Bose Basin of southern
China.

Bosman’s potto: vernacular for Perodicticus potto.

boss: protuberance or eminence, e.g. parietal boss.

bottleneck or bottleneck effect: see population
bottleneck.

bottleneck-colonization model: corollary to the out
of Africa Il hypothesis. According to this model all
modern humans are descended from a single popu-
lation that existed in central Africa 300—200 kya.
Differences that exist between modern human
populations are the result of drift; similarity
between modern inhabitants of regions and middle
Pleistocene populations that inhabited the same
regions is the result of convergence and adaptation to
conditions in that particular region, and not because
of an ancestral-descendant relationship.

Boucher de Perthes, Jacques (1788-1868): French
customs official stationed at Abbeville, and amateur
prehistorian; published a study in 1836 of ‘antedilu-
vian’ flint tools found in the Somme River gravels
that were apparently contemporary with the bones of



strange and extinct animals. In 1838, he suggested
that humans might have developed over hundreds of
thousands of years. Aka Boucher de Crévecoeur de
Perthes.

Boule, Pierre Marcellin (1861-1942): French paleon-
tologist. In 1908—-12, excavated the rockshelter at La
Chapelle-aux-Saints, including its Mousterian
tools and neandertaloid hominid remains (1912).
Boule also reconstructed the arthritic ‘Old Man of La
Chapelle’ as if he were a clinically normal type spec-
imen for a new species, and the result was a popular
image of a hirsute, short, robust, hunched-over cave
man with a massive supra-orbital torus, a stereotype
that still survives in the public mind. Proposed the
presapiens hypothesis. Author of Les Hommes
Fossiles (1921).

bound ribosome: term used to describe a ribosome
while attached to the endoplasmic reticulum; aka
bound polysome.

boundary lubrication: reduction of friction during
movement of a joint as a result of the presence of
mutually repellant and opposing surfaces during
movement.

Bouri formation (BOU): 1. a geological formation
located near the village of Bouri, in the Middle
Awash, Afar rift region of Ethiopia, with three mem-
bers (Hata, Dakanihylo, Herto) consisting of fossilif-
erous sediments spanning from at least 2.5 mya to 154
kya. 2. archaeological site found in 1990 in the Hata
member, dated to 2.5 mya, that contained evidence of
butchery of a three-toed horse and an antelope (cut
and percussion marks), and hominid remains recov-
ered in 1997, the type specimen for Australopithecus
garhi, BOU-VP-12/130. 3. archaeological site found in
1997 in the Dakanihylo member, dated to ¢. 1.0mya,
that produced the Daka hominid, BOU-VP-2/66. 4.
archaeological site found in 1997 in the Herto
member, dated to ¢. 160-154 kya, that produced the
Herto hominids, including BOU-VP-16/1, the type
specimen of Homo sapiens idaltu subsp. nov.

bout: 1. period, as in a bout of illness.2. episode during
which a repetitive behavior is observed and recorded.

BOU-VP: Bouri Vertebrate Paleontology, Ethiopia.

BOU-VP-2/66: ficld number of the Daka hominid.

BOU-VP-12/130: field number of the type specimen
for Australopithecus garhi from the Middle Awash;
consists of a partial cranium and maxilla with teeth,
and has an estimated cranial capacity of 450 cm3. The
specimen is dated at 2.4 mya. See Bouri formation.

BOU-VP-16/1: field number of the type specimen for
Homo sapiens idaltu from the Herto member of the
Bouri formation, Middle Awash region of Ethiopia;
consists of a partial cranium with dentition that has
an estimated cranial capacity of 1450 cm3. The speci-
men is dated at 160-154 kya. See Herto hominids.

brachial plexus

bovid: member of the mammalian family Bovidae
(order Artiodactyla), the cloven-hoofed ungulates,
usually taken to include goats, sheep, antelopes, and
deer. Cf. bovine.

bovine: member of the subfamily Bovinae. 2. pertain-
ing to cattle, bison and buffalo. Cf. bovid.

bovine spongiform encephalitis (BSE): one of the
transmissible spongiform encephalopathies of
animals alleged to be caused by a prion protein; trans-
mitted by direct ingestion or contact with infected
brains. Aka bovine spongiform encephalopathy, ‘mad
cow disease’. See Creuzfeldt-Jacob disease, new
variant.

bowel: intestines; see small intestine, large intestine.

bowleg: leg alignment in which there is an outward
bowing of the bones, as in rickets. See valgus.

Boxgrove: archaeological site found in 1983 near
Sussex, southern England, dated to 500-400 kya,
containing Acheulean artifacts and hominid
remains including a tibia (Boxgrove 1) assigned to the
earlier archaic Homo sapiens group. Also at the site
are the bones of rhinoceros, elephant, and horse,
several of which exhibit cut marks that have been
interpreted as indicative of hominid defleshing
behavior. A notable refitting study from several thou-
sand flakes yielded a large flint nodule from which a
hand-ax had been fashioned.

1 BP: abbreviation for ‘Before Present’, the interna-
tionally accepted standard for designating past
dates; the ‘present’ originally was set arbitrarily at
the year 1950, when radiometric dating became
common, but the new reference year is now 2000; the
date 3000 years BP thus means 3000 years before CE
2000. See BCE and CE.

Brace, C. Loring, IV (1930-): US odontometrician and
anatomist; since the 1950s, Brace has provided con-
trapuntal, and pithy publications that taught as well
as entertained; also author of the probable mutation
effect, an hypothesis concerning alleged Plio-
Pleistocene hominid dental reduction, a form of
relaxed selection. Although supportive of the
Neandertal phase of man hypothesis, he also
stressed the role of gene flow, and that race is an
arbitrary taxonomic construct. Brace also argued, on
odontometric grounds, that Homo habilis is an
invalid taxon. Author of Refocusing on the Neanderthal
Problem (1962).

brachial: of or pertaining to the arm; for example,
brachial blood vessels serve the arm.

brachial index: ratio of the length of the forearm (the
radius) divided by the length of the upper arm (the
humerus), X 100. Because Neandertals possessed rel-
atively short forearms, this index is one of the criteria
used to differentiate that group from AMHs.

brachial plexus: network of nerve fibers that arise



Brain, Charles Kimberlin

from spinal nerves and supply the torso and upper
limbs.

brachial tissue: the tissue (e.g. muscle, skin, connec-
tive tissue, nervous tissue, etc.) that makes up the arm.

brachialis: muscle that moves the forearm. The
brachialis originates from the anterior shaft of the
humerus and inserts onto the coronoid process of
the ulna. Its action is to flex the forearm at the elbow.

t brachiation: form of locomotion found in some
arboreal primates in which an animal moves arm
over arm while suspended below branches. Among
the mammals only the hylobatids are true habitual
brachiators; spider monkeys are semibrachiators,
whereas the great apes have the anatomy for poten-
tial brachiation but do not routinely display the
behavior.

brachium: upper arm or forelimb from the shoulder to
the elbow.

¥ brachycephalic: pertaining to brachycephaly.
Aka brachycranic.

brachycephalization of man hypothesis: series of
arguments that try to explain why hominid cranial
morphology has changed from dolichocranic to
brachycranic (or brachycephalic) over time, first
appearing in Europe during the Mesolithic but in
Asia much earlier. Weidenreich was one of the
workers who proposed a hypothesis to explain this
matter.

brachycephaly: having a relatively ‘short’, broad or
round head, with a cranial index of between 80.00
and 84.99. Adjectives: brachycranic, brachycephalic.
Applied to skeletal material rather than to living
humans. Cf. dolichocephaly, mesocephaly.

brachycolic: pertaining to a short colon, of up to
150 cm.

brachycormic: in reference to the cormic index, with
an index of 50.90 or less; such an individual has short
limbs in relation to trunk size. All humans are
brachycormic in infancy. The most brachycormic
human populations are found in the Far East and the
Arctic region of North America. Cf. brachyskelia.
See metriocormic, macrocormic.

brachycranic: pertaining to brachycephaly. Aka
brachycephalic.

brachydactyly: congenital genetic condition in
humans caused by an autosomal dominant allele
that results in the shortness of fingers, toes, or both.

brachydont: describes teeth characterized by low
crowns, deep and well-developed roots, and narrow
root canals. This is the condition found in humans
and other primates.

brachymeiosis: meiosis characterized by suppression
of the second division.

brachymetatarsia: condition characterized by abnor-
mally short metatarsal bones.
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brachyphalangy: see brachydactyly.

brachyskelia: in reference to Manouvrier’s index,
with an index of 84.90 or less; such an individual has
short limbs in relation to trunk size. All humans are
brachyskelic in infancy. Cf. brachycormic. See
mesatyskelia, macroskelia.

brachystaphyline: with reference to the palatal
index, with an index of 85.00 or greater; such an
individual is considered to have a broad or wide
palate.

Brachyteles Spix, 1823: monotypic platyrrhine
genus to which the woolly spider monkey or muriqui
belongs; restricted to coastal forests of southeastern
Brazil. Diurnal; arboreal quadruped with prehen-
sile tail; also brachiates. Thumb vestigial. Largest of
the New World primates; slight sexual dimorphism
in body size. Body mass ranges from 7.5 to 15 kg.
Dental formula: 2.1.3.3. Diet principally folivorous
with fruit supplements. Mixed-sex social groupings.
Nonterritorial. Females have enlarged clitoris that
resembles a penis. Mating is promiscuous. Males
have large testicles; it has been suggested that males
compete for reproductive success via sperm compe-
tition. See Appendix 2 for taxonomy and Appendix 3
for species.

brachyuranic: pertaining to an external
index of more than 115.00.

bradyauxesis: growth in which a part or organ of
interest grows slower than the organism as a whole.
See heterauxesis and allometry.

bradycardia: abnormally slow heart rate; a rate less
than 60 beats per minute in a resting human adult
subject.

bradygenesis: slowed phylogenetic development;
aka bradytely.

bradytely: Simpson’s term for a rate of evolution that
is slow. Adjective: bradytelic.

% brain: enlarged superior portion of the central nerv-
ous system located in the cranial cavity of the skull,
which consists of a convoluted mass of gray matter
and white matter that serves to control and coordi-
nate thought and movement. Its tripartite structure
consists of the prosencephalon, mesencephalon,
and rhombencephalon. Individual structures include
the cerebrum, cerebellum, corpus callosum, hypo-
physis, vermis, spinal cord, medulla oblongata,
and pons.

brain case: see cranium.

brain cast: sece endocranial cast.

Brain, Charles Kimberlin (‘Bob’) (1931-): zoologist,
taphonomist at the Transvaal Museum (Pretoria),
South Africa. Brain was a primary investigator at
Swartkrans after the mid-1950s. One of the early
advocates of taphonomy, especially with respect
to weakening of the ‘killer ape’ hypothesis and

palatal



re-examination of the putative osteodontokeratic
culture. He also pioneered studies demonstrating a
relationship between bone strength and taphonomic
event survival. Author of 165 scientific articles and The
Hunters or the Hunted?: An Introduction to African Cave
Taphonomy (1981), in which he suggested — after a two-
decade study — that the Swartkrans hominids were
hunted by leopards; aka the leopard hill hypothesis.

brain expense: energy, or caloric cost, required for
brain metabolism.

brain lateralization: asymmetry of the cerebral hemi-
spheres, especially in higher primates and most of all
in the Hominidae. Lower Pleistocene tools found
at Koobi Fora suggest that lateralization of the
hominoid brain has an early history, as most of the
tools were manufactured by striking a target with
a hammerstone held in the right hand. See hand
preference.

brain mass: mass (usually in grams) of the central
nervous system that is contained within the cra-
nium. Interspecific brain mass is highly correlated
with several life history variables, and accurately
predicts both gestation length and maximum life
span potential in mammals. Often used synony-
mously (though incorrectly) with brain weight. See
brain size.

brain metabolism: sum of the synthetic and degrada-
tive chemical activities that occur in the brain. An
adult human brain weighs about 1.5 kg (3-3.5 Ibs) and
is composed of an estimated 100 billion neurons. Over
200 known neuropeptides facilitate neurotransmis-
sion. The high metabolic rate of the human brain
requires that it receive about 20% of the total resting
cardiac output although it accounts for only 2% of the
total body mass; interruption of this flow for 10
seconds results in unconsciousness. These vascular
needs are supplied by the paired internal carotid and
vertebral arteries that unite at the cerebral arterial
circle. The hominid, and especially human, brain
generates excess heat that must be transferred
to other tissues, and its thermoregulation and home-
ostasis is of ongoing concern to human biologists.

t brain size: estimate of cither brain mass or brain
volume (endocranial volume).

brainstem: portion of the brain consisting of the
medulla oblongata, pons, and midbrain; located
between the spinal cord and forebrain.

brain volume: see brain size and endocranial volume.

brain waves: summations of electrical activity in the
brain, termed action potentials, that can be detected by
an electroencephalogram. There are four common
modes of activity; alpha waves, beta waves, theta
waves, and delta waves.

brain weight: see brain mass.

Bramapithecus Lewis, 1934: genus of hominoid later

Brazilian barefaced tamarin

referred to Ramapithecus. Bramapithecus consisted of a
maxilla, which was later found to match the mandible
of the holotype for Ramapithecus. Ramapithecus was
subsequently referred to Sivapithecus.

branch: 1. any division or subdivision of a stem or axis.
2. in taxonomy, a line connecting a node with a
terminal taxon; a line connecting any two nodes;
any lineage in a phylogram, dendrogram, or clado-
gram. 3. grouping of animals according to Cuvier
(archaic).

branch swapping algorithm: any procedure that
adds, subtracts, or interchanges lineages in a
classificatory tree; the aim of the procedure is to
produce a set of alternative trees, each of which
reflects equally the data used to generate the set.
See PAUP and PHYLIP. Cf. maximum parsimony
hypothesis.

branching evolution or pattern: see cladistics and
cladogenesis.

Branisella boliviana Hoffstetter, 1969: ecarliest
platyrrhine from the late Oligocene (c. 27 mya) of
Bolivia. Four specimens recovered, consisting of
molars, premolars, mandible and maxilla. There is an
incomplete set of dentition with 3 molars and 3 pre-
molars, and presumed dental formula is 2.1.3.3; cusp
patterns suggest frugivory. Short face; mandible
shallow, suggestive of the parapithecids. Body mass
estimate 1 kg. Relationship to later platyrrhines is
ambiguous, although the recovered material is remi-
niscent of cebids like Saimiri or Aotus. Nevertheless,
Branisella also has some omomyid features. See
Appendix 1 for taxonomy.

Branisellinae Hershkovitz, 1977: monotypic sub-
family (Branisella boliviana) of Oligocene platyr-
rhines. Many authorities disregard the subfamily
distinction and place Branisella in the Superfamily
Ceboidea or incertae sedis. See Appendix 1 for
taxonomy.

Brassica: genus of plants that includes the species
Brassica oleracea. Also includes the human food plants
cabbage, kale, Brussels sprouts, cauliflower, broccoli,
and kohlrabi. See PTC.

Brauer, Glnter (1949-): physical anthropologist at the
Institut fiir Humanbiologie, University of Hamburg;
analysed sites containing African archaic Homo and
early AMHs, and in 1982 was the first to propose a non-
Eurocentric model of human origins, an ‘out of Africa’
hypothesis. Briuer’s version was later termed the
hybridization and replacement model to distinguish
it from the out of Africa Il model proper. Recipient
of the prestigious Rudolf Martin Prize. Co-editor
(with F. H. Smith) of Continuity or Replacement:
Controversies in Homo sapiens Evolution (1992).

Brazilian barefaced tamarin: vernacular for Saguinus
bicolor.



Breuil, Henri Edouard Prosper

BRCA: abbreviation for breast cancer and ovarian
cancer susceptibility gene(s).

breadth (b): width.

breadth of the foramen magnum: craniometric
measurement; maximum internal width of the
foramen magnum perpendicular to its length. Aka
foraminal breadth.

breakage and reunion model: proposal that genetic
recombination involves the physical breakage and
exchange of parts of the chromosomes and the reunion
of the broken pieces. Aka break and exchange model.

breakthrough: homozygous recessive genotype, usu-
ally lethal, that survives a crisis. Aka escaper.

breast: 1. chest region. 2. in humans, the organ of milk
secretion, well developed in the female, rudimentary
in the male.

breast cancer, familial, Type 1 (BRCA1): autosomal
dominant condition characterized by tumors in
female breast tissue. Onset usually in the fourth
decade. It is the most common form of cancer among
American women, with about 44 ooo female (vs. 300
male) deaths annually. The chance of contracting BC
are about 13% overall; only about 5-10% of all breast
cancers cases are familial, but the penetrance is high:
between 80 and 90% with the gene are at high
risk. The defective susceptibility gene is BRCA1,
a transcription factor gene. At least three more
related genes have also been mapped: BRCAz,
BRCA3, and BRCA4. One of the features of these can-
cers is a characteristic loss of heterozygosity (LOH)
in chromosomal regions contiguous with the
affected gene. The possession of a BRCA1 gene (but
not of BRCAz) also increases the probability that a
woman will develop ovarian and/or cervical cancer
during her lifetime. These BRCA genes normally
function to repair radiation-induced breaks in
double-stranded DNA. In some breast sarcomas,
tumor-generated MDM-2 proteins inhibit the effects
of the p53 tumor suppressor gene, permitting addi-
tional tumor growth. Although men account for only
about 1 of every 150 cases of familial breast cancer,
they can pass on susceptibility mutations to daugh-
ters.

¥ breast milk: white or yellowish secretion of the
mammary glands of female mammals, primarily for
the nourishment of offspring; milk contains protein,
sugar, lipids, and certain antibodies that provide
passive immunity. See colostrum.

breastbone: vernacular for sternum.

breast milk substitute: any product used to replace
mother’s milk, whether it is suitable or not.

breath: 1.inspired air and expired air from the lungs. 2.
one cycle of inspiration and expiration.

breathing: movement of air into and out of the lungs;
ventilation.
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¥ breccia: conglomerate of angular stone, sand and
bone embedded by the action of a precipitating
cement (often limestone); found in several South
African fossil hominid sites, such as Taung. Aka
osseous breccia.

breed: 1. to produce offspring by hatching or gestation.
2. to propagate sexually and usually under controlled
conditions. 3. a group of animals or plants presum-
ably related by descent from common ancestors and
visibly similar in most characteristics; especially,
such a group under the influence of humans and
differentiated from the wild type. 4. a number of
persons of the same stock. 5. class; kind.

breeding: 1. the act of reproduction. 2. the improve-
ment of stock by selective matings, especially in
animal husbandry. 3. individual heritage or lineage.
See domestic selection.

breeding biology: see reproductive biology.

¥ breeding isolate: deme that is socially or geograph-
ically isolated from other demes within a species.

breeding out: maintenance of genetic variability in
domesticated plants and animals by the regular prac-
tice of using unrelated specimens brought in from
outside a known lineage.

breeding population: group of organisms that tend
to choose mates from within the group; cf. deme.

breeding season: period of time when the females of
a species or population come into synchronized
estrus, producing synchronized birth of offspring.
This may occur twice a year among the prosimians,
but usually only once a year among the higher pri-
mates; humans do not have a breeding season. See
birth synchrony and birth season.

breeding size: number of viable individuals in a
population of breeding age, and actually reproduc-
ing in a given generation or cohort; aka breeding
population size. Cf. effective breeding population.

breeding system: mode or pattern of interbreeding
within a deme.

breeding true: see true breeding.

breeding value: reproductive success of an individual
as measured by the mean value of its offspring with
respect to a particular character. See fitness.

bregma (b): craniometric landmark; point where the
coronal and sagittal sutures intersect mid-sagittally.
See Appendix 7 for an illustration of craniometric
landmarks.

Brelich’s snub-nosed monkey: vernacular for
Rhinopithecus (= Pygathrix) brelichi.

Breuil, Henri Edouard Prosper (1877-1961): French
Abbé and prehistorian; ordained 1897. An interest in
Paleolithic art and prehistoric archaeology led to his
contributions in both areas. Professor at the National
Museum of Natural History (1910-) and College de
France (1929—47). Breuil proposed that the people



who painted the animals and symbols in European
caves believed that they exercised ritual control over
predators and prey. Breuil also reclassified the extant
Paleolithic industries into a form recognizable today,
and in which the importance of the Aurignacian was
emphasized.

bridge: 1. any spanning or transitional structure, e.g.
bridge of the nose. 2 see land bridge.

bridging argument: in archaeology, logical state-
ments that link the static data to the past dynamics
that produced them; observations of contemporary
circumstances are generally required to make sense
of such linkages.

Brinton, Daniel Garrison (1837-99): US anthropol-
ogist; among the first anthropologists in America
and one of the first five to work in physical anthro-
pology. Brinton was affiliated with the University
of Pennsylvania museums; a specialist in native
American origins, Brinton was one of those who, in
Races and Peoples (1890), denied the Asiatic origin
hypothesis for Native Americans.

bristlecone pine: see California bristlecone pine.

Britten-Davidson model: proposal for nuclear genetic
regulation in eukaryotic cells that involves sensor
genes that promote production of a specific activator
RNA which binds to the receptor site of a structural
gene. Cf. Jacob-Monod model for prokaryote
version.

brittle bones: see osteogenesis imperfecta.

broad-nosed bamboo (or gentle) lemur: vernacu-
lar for Hapalemur simus.

broad ramus: vertical portion of the mandible behind
the teeth where certain large chewing muscles
attach; relatively wide (from front to back) to accom-
modate attachment of those muscles. A diagnostic
feature of primates, including early hominids. See
mandibular ramus.

Broca horizontal (CA): plane of orientation for view-
ing the profile of the skull. This plane extends from
the alveolar point (between the two medial upper
incisors) to the lowermost point of the occipital
condyle while the skull is resting on a horizontal
plane. The Frankfort horizontal is favored by most
workers over the Broca horizontal. Aka Broca plane.

Broca, Pierre Paul (1824-80): French surgeon,
anatomist, racial craniometrician, founder of neu-
roanatomy; proved localization of brain functions by
identifying the eponymous speech center (1862), the
‘limbiclobe’ (1878), and homologous olfactory centers
in both humans and nonhuman primates (1879). His
anthropological work included the creation of an
orbital index; founder of the Société d’Anthropologie
(1859) and the Ecole d’Anthropologie (1876). A moder-
ate Darwinian, he was a polygenist who elaborated
on the American S. G. Morton’s version of primordial
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racial typology, while warning, however, against the
reification of races, as did his student Topinard.

Broca plane: see Broca horizontal.

} Broca’s area: see motor speech area.

Broken Hill: see Kabwe.

bronchial: of or pertaining to the bronchi of the lungs.

¥ bronchus (plural bronchi): one of the two main
branches (primary bronchus) of the trachea that leads
to the lungs or any of the pulmonary branches (sec-
ondary bronchi); composed of cartilage.

brood: set of young animals that are being cared for by
adults.

brood parasite: individual, usually from another
species, that exploits parental care from individuals
other than its parents, usually at the expense of the
natural offspring.

¥ Broom, Robert (1866-1951): Scots-born South
African physician and mammal anatomist; in 1938 it
was Broom who located and, with John Robinson,
described Paranthropus robustus (= Australopi-
thecus robustus), the second species of australop-
ithecine then known from South Africa. Broom had
received earlier acclaim for his paleontological work
on mammal-like reptiles and had been awarded the
Medal of the Royal Society for this work. Author of
more than 450 papers and monographs.

brother: male in a sibship; a kinship term that
identifies a genealogical or adopted degree of rela-
tionship in a nuclear family or extended family. See
father, mother, sister, uncle, aunt, cousin.

brow ridge: superciliary arch, a ridge of bone above
the eye orbit. Brow ridges are most noticeable in the
fossil erectines and archaic Homo sapiens. In
Homo erectus, brow ridges consist of compact bone,
but in later stages of human evolution (e.g. archaics)
the ridge contained a frontal sinus. The brow ridge is
often more pronounced in males, and can be used in
skeletal sexing. See supra-orbital torus.

brow-ridged langur: general vernacular for colobine
monkeys belonging to the genus Trachypithecus;
aka leaf-monkeys.

brown capuchin: vernacular for Cebus apella.

brown-headed spider monkey: vernacular for
Ateles fusciceps.

brown-headed tamarin: vernacular for Saguinus
fuscicollis.

brown howler: vernacular for Alouatta fusca.

brown lemur: vernacular for Eulemur (= Lemur)
Sfulvus.

Brownian movement: continuous movement of
microscopic particles suspended in a fluid resulting
from molecular bombardment; used metaphorically
in both population genetics and chaos theory as an
example of random movement that can be described
mathematically. Aka Brownian motion.



Buettner-Janusch, John

Brownian system: comprehensive medical system
proposed in 1780 by Scottish physician John Brown
(1735-88) that the functions and life of an organism
are the aggregate of the constant responses of an
organism to its environment. One of the systems of
medicine that balanced opposing forces, health for
Brownians was a balance between stimulating
impressions and the body’s responses to them; inad-
equate stimuli created the conditions for disease, and
balance could be restored by prescriptions of brandy,
spicy food, opium, soup, musk and camphor.

browse: 1. to feed on plants. 2. the non-reproductive
parts of plants that is edible and is available to brows-
ing animals.

browsers: animals such as giraffes, rhinos, some
bovids, etc., that ingest food primarily by nibbling at
the non-reproductive parts of woody plants. Owing
to their predominantly C, vegetation consumption,
browsers have a decreased §3C ratio (C : C) ratio.
Aka C, consumers. See carbon isotope analysis.

Brues, Alice Mossie (1913-): geneticist, forensic
anthropologist; a student of E. A. Hooton, Brues
made significant contributions to the knowledge of
inheritances of polygenic traits. The 1954 paper on
selection and polymorphism in the ABO blood group
was an instant classic. President, AAPA (1971-73);
author of People and Races (1977).

Brumback’s owl monkey: vernacular for Aotus
brumbacki.

Brunhes normal epoch: extended geological interval
(a chron) dating from about 780 kya to the present,
in which the polarity of the earth’s magnetic field
has not changed significantly, and is therefore
termed ‘normal’. See paleomagnetism. Cf. Matuyama
reversed epoch.

bubas: see yaws.

bubonic plague: major form of plague, a severe acute
or chronic bacterial infection caused by a bacillus,
Yersinia pestis, and which occurs both endemically and
epidemically worldwide. Bubonic plague is typically
characterized by abrupt onset of fever, chills, weak-
ness, and headache, followed by pain, tenderness,
and swollen and sometimes suppurating regional
lymph nodes (buboes). Historically, one of the origi-
nal hosts was the black rat indigenous to India (Rattus
rattus). It has been suggested that the observed cline
for the B blood group allele across Europe can be
accounted for by the bubonic plague pandemic in
the fourteenth century CE, with individuals possess-
ing anti-A antibody surviving more frequently than
those without it. Aka black death, rat fever, glandular
plague, ‘Pestis fulminans’. A milder form of bubonic
plague is known as ‘Pestis minor’.

buccal: pertaining to the cheeks.

buccal gland: one of paired serous and mucus glands
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on the inner surface of the cheek., Aka glandulae
buccales.

buccal phase: sequence during chewing in which the
teeth on the masticating (chewing) side make lateral
contact on the way to central occlusion. first sequence
of the power stroke of the masticatory cycle; aka
phase 1.

buccal pouches: see cheek pouches.

buccal smear: mounted and stained preparation of
cells sampled from the lining of the mouth.

buccal surface: in reference to teeth, the surface that
faces the cheek.

buccinator: muscle of facial expression. The buccinator
originates on the maxillary bone and the mandible
and inserts into the orbicularis oris muscle. Its action
includes compressing the cheeks (as when blowing),
drawing the corner of the mouth laterally, and
holding food on the teeth during mastication.

buccolingual: pertaining to the two sides of a tooth:
the cheek (buccal) side of a tooth and the tongue
(lingual) side. Often used to reflect the distance
(width or diameter) between the two sides.

bucco-occlusal: pertaining to the chewing surface of
a tooth that is on the side bordering the cheek.

disto-occlusal: pertaining to the chewing surface of a
tooth that is on the side bordering the tongue.

Buckland, William (1784-1856): UK geologist, cata-
strophist; author of Geology and Mineralogy Considered
with Reference to Natural Theology, published complete
with a foldout chart of extinctions due to catastro-
phes (see catastrophism). An early teacher of Lyell
and Murchison at Oxford, he fell intellectually far-
ther behind and was eventually spent, resorting to
reconciliation of new geological observations with
biblical passages. Studied some of the then-earliest
fossils in England; for an example of his interpreta-
tion, see Paviland Cave (Goat’s Hole).

bud: 1. germinal tissue; resembling a plant bud, asin a
tooth bud. 2. in demography, to undergo fission.

Buda industry: collection of artifacts that consists of
microlithic variants of pebble and chopper tools;
found in association with the Vertesszollés hominid
remains.

budding: 1. in biology, asexual reproduction in which a
more or less complete new organism grows from the
body (cells) of a parent organism. 2. in demography,
the division of a population by fission; that is, some
of its members ‘bud off” to form a new colony or
village. See fission—fusion society.

Buettner-Janusch, John (1924—92): US physical
anthropologist, primatologist, student of J. N. Spuhler;
director of the Duke Primate Center (1965-73), where
he initiated studies of the comparative serology of pri-
mates, for which he was recognized internationally.
Author of Origins of Man (1966).



buffer: 1. reduction of an impact or the effect of an
agent. 2. protection of a system from change by some
external agency. 3. substance that stabilizes the pH of
asolution.

buffer species: any alternative food source for a pred-
ator that diminishes the effect the predator has on its
primary prey species.

¥ buffered evolution: adjustment to selective pres-
sures through use of physiological and/or behavioral
adaptive strategies to environmental stressors.

buffered populations: demes interacting such that
the density of each is maintained within certain
limits.

buffering system: system that prevents changes in

the environment from exerting direct influence on

the state of certain of its elements.

Buffon, de, Compte Georges-Louis Leclerc

(1707-88): French naturalist. Applied Newtonian

methods to plant physiology and eventually became

director of the Jardin du Roi in Paris. His 44-volume

Histoire naturelle was modeled after Aristotle’s works

and contained material of biological interest as well as

reports of several experiments that questioned the age

of the earth. With Immanuel Kant, he was among

the first to suggest that the evidence showed that

the earth was of extremely old age. First to define

species in terms of reproductive barriers. Cf. Ussher.

buffy-headed marmoset: vernacular for Callithrix
Afaviceps.

buffy layer: thin layer of white blood cells found
below the plasma and resting upon the uppermost
compacted red blood cells after whole blood has
been centrifuged. Aka buffy coat.

buffy saki: vernacular for Pithecia albicans.

buffy tufted-ear marmoset: vernacular for Callithrix
aurita.

Buhunician tool tradition: Upper Paleolithic ‘transi-
tional’ tool industry found in Moravia in the western
Ukraine and thought by some to have been created as
Neandertals modified (or mimicked) technology
borrowed from the Aurignacian of AMHs, but
thought by others to precede the latter industry.
Found at about 38 kya. Cf. Uluzzian, Szeletian and
Chatelperronian.

Buia: archaeological site found in 1995—7 in the Danakil
desert, Eritrea, and dated to 1mya. In addition to
faunal remains, the site yielded some Acheulean-like
tools; hominid remains included an early complete
cranium, some isolated teeth, and a partial pelvis, all
attributed to Homo ergaster (=erectus).

bulb of percussion: bulge or swelling just below the
striking platform on the core side of a flake, repre-
senting the energy waves of the striking blow as they
spread into the core of a stone tool; one of the diag-
nostic features that archaeologists use to distinguish
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a stone tool from a naturally occurring geofact. Aka
percussion bulb, semicone of percussion.

bulbar scar: small, paper-thin, often crescent-shaped
scar left within the bulb of percussion after a flake
has been removed from a core with a hammerstone;
one of the diagnostic features that archaeologists use
to distinguish a stone tool from a naturally occurring
geofact. Aka éraillure.

bulbourethral glands: pair of glands that secrete a
viscous fluid into the male urethra during sexual
excitement. Aka Cowper’s glands.

bulimia: eating disorder in which the affected individ-
ual consumes large amounts of food and purges the
stomach by vomiting.

bulla: Latin term meaning bubble or spherical, e.g.
ethmoidal bulla. See auditory bulla.

Buluk: archaeological site found in 1973 in northern
Kenya, dated to >17mya, and that contains a homi-
noid partial mandible found by Meave Leakey in
1983 and attributed to Sivapithecus; later reclassified
as Afropithecus.

bun: see occipital bun.

bunodont: condition of cheek teeth in which there are
low rounded cusps, as in humans.

bunolophodont: condition in which rounded cusps
on molars are united by ridges.

Bunopithecus Matthew and Granger, 1923: syn-
onym for Hylobates hoolock; also suggested as a sub-
genus of Hylobates, of which the only member of this
subgenus is H. hoolock (see gibbons).

Burgi tuff: Pleistocene volcanic deposit at Koobi Fora,
Lake Turkana, dated by K/Ar to 3.0-1.9mya. The
fossiliferous Upper Burgi Member has a date of
1.89 mya.

burial: 1. in modern practice, the intentional interment
of ahuman body. 2. controversial term applied in some
cases when a nearly complete, articulated skeleton
is excavated at an archaeological site; some have
suggested that the term ‘nearly complete skeleton’ be
applied, in order to avoid confusion with modern prac-
tice; common skeletal positions include contracted,
flexed, semi-flexed, and extended burial position(s).
See grave.

burial mound: see funeral mound.

burial shaft: very deep grave. In some cultures, burial
shafts are 24 m deep.

¥ burin: Upper Paleolithic stone tool with a sharp edge
that is used to cut and engrave bone, wood, horn, or
soft stone; aka stone chisel, burin en-bec-de-fllite.

burin technique: method developed by Upper
Paleolithic peoples for removing a small facet of
stone from the side of a flake, in which the blow is
delivered on the same plane as the flake.

Burkitt lymphoma (BL): endemic BL is a malignant
form of lymphatic cancer that develops in the jaws



byte

and face bones of children, found predominately in
central and subequatorial Africa in the same regions as
endemic malaria. In Africa, the tumors are associated
with infection by the mosquito-borne Epstein—Barr
virus (EBV), a form of herpesvirus, which causes chro-
mosome translocations that involve the ¢-myc proto-
oncogene normally located on chromosome 8. No
EBV has been detected in European or American BL
patients. The most common translocation is t(8; 14).
The Myc gene normally functions to control cell
growth and proliferation, but at its new position next
to a highly expressed antibody gene on chromo-
some 14, this function of Myc is altered and it is
over-expressed, becoming an oncogene. Other EBV-
precipitated cancers include nasopharyngeal carci-
noma and Hodgkin disease. Cf. the Philadelphia
chromosome.

bursa, bursae: synovial fluid-filled sacs associated
with some synovial joints and lined by synovial
membrane. These sacs are often located between
bone and skin and offer protection to the underlying
structures and assistance in the movement of ten-
dons that slide over bone or other tendons.

bursitis: inflammation of a bursa.

Burt, Cyril Lodowic (1883-1971): British psychologist
and psychometrician; his work was focused in two
areas: multivariate statistics and the genetics of intel-
ligence. In the first, Burt succeeded and thus inher-
ited work involving Spearman’s statistical work. The
second area proved the more controversial; through a
series of twin studies (1943-6), Burt estimated the
heritability of intelligence to be >o0.70, a finding
that led him to conclude that environment had
less to do with general intelligence than did one’s
genetic constitution. Shortly after Burt’s death he
was accused by the medical correspondent to the
(London) Sunday Times of falsifying data used in the
twin studies. Since then, scientists have published
opinions on both sides of the affair. Although Burt’s
name has not been cleared, a study of twins reared
apart has been completed in Minnesota that reported
an equally strong heritability for IQ, using a much
larger sample.

Busch theory: theory of cancer proposed by American
physician/biochemist Harris Busch which states that
there are three stages of cancer causation: initiation,
promotion, and acceleration. Certain segments of
DNA are carcinogenic, according to this theory, and
are normally suppressed, but if released they pro-
duce carcinogenic RNA.

bushbaby: vernacular for the four prosimian genera
belonging to the family Galagidae. See Galago,
Galagoides, Otolemur, and Euoticus.
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Bushman: ethonym applied to peoples who live in
marginal areas, i.e. the ‘bush’. The term is best known
in its application to the Khoisan-speaking peoples of
the Kalahari in southern Africa, and the indigenous
people of Australia. See Hottentot.

Bushman canine: ‘premolariform’shaped canine
denoted by a hypertrophied mesial lingual ridge
coalesced with tuberculum dentale, and a distally
positioned lingual sulcus.

bushmeat: term used for meat that is obtained from
wild mammals hunted in areas previously inaccessi-
ble to most hunters. Primates make up a portion of
the bushmeat trade; it especially affects gorillas and
chimpanzees, and is a serious problem for primates,
in general, in western Africa.

bushy lineage: any paraphyletic group or lineage; a
lineage that is evolving away from an ancestor so
rapidly that several similar taxa may exist at the same
time. The hominid lineage may represent an example.

butchering: behavior in which meat is extracted from
animals through the use of tools; as distinct from the
strictly English definition, which includes killing the
animal, butchering by early hominids may result
from scavenging behavior: when early hominids
developed tool technology that enabled them to
butcher animals it marked an adaptive change in our
evolution. Aka butchery.

butchering site: archaeological location where primary
bone disarticulation occurred, and where tissues of
an animal were harvested, often the kill site.

butchery, evidence of: any sign that an organism has
been defleshed. Such signs include striations made
by defleshing tools, characteristic fractures produced
by, for example, hammerstones or anvils (or both),
certain patterns of bone removal and deposition, and
burn marks.

button scurvy: alternative name for nonvenereal
syphilis.

Buxella Godinot, 1988: adapoid prosimian from the
middle Eocene of Europe belonging to the notharctid
subfamily Cercamoniinae; two species. Estimated
body mass around 600 g. See Appendix 1 for taxonomy.

Bwindi mountain gorilla: see Gorilla gorilla.

byproduct hypothesis: proposal that early stone
tools are highly variable, the result of rather haphaz-
ard tool manufacture, primarily byproducts of
making flakes, rather than the end product of a
mental template. See bolas stones.

byte: quantitative unit of information in a system of
communication, consisting of several bits.



C: abbreviation for (1) centigrade scale; (2) Celsius
scale; (3) constant region; (4) canine; (5) carbon; (6)
consumption; (7) cytokine; (8) kilocalorie.

c.: abbreviation for circa (Latin) meaning about,
approximately.

CA: 1. acronym used by some authors standing for
common ancestor. 2. abbreviation used for the Broca
horizontal of skull profile orientation.

C, consumers: animals classified as frugivores and
browsers of C, vegetation, including giraffids,
rhinocerotids, many primates, and some bovids.
See stable isotope analysis and carbon isotope
analysis.

C, photosynthetic pathway: sct of reactions during
diurnal photosynthesis in which a specific enzyme
(Rubisco) uses carbon atoms from CO, to produce a
three-carbon compound (C,); this occurs in a single
chloroplast. Plants that utilize this process are at risk
of losing carbon through photorespiration. More
than 95% of the earth’s plant species can be character-
ized as C, vegetation. Cf. C, photosynthetic path-
way. See carbon isotope analysis.

C, vegetation: evolutionarily older trees, fruits, bushes,
shrubs, and forbs that discriminate against the heavy
1sC isotope during fixation of CO, by fixing carbon in
a three-carbon compound in the C, photosynthetic
pathway. C, plants have a relatively low §3C ratio
(C : =C ratio). Used in dietary analysis to identify C,
consumers. See carbon isotope analysis.

C, consumers: animals classified as grazers of C,
vegetation, including equids, suids, and some
bovids. See stable isotope analysis and carbon iso-
tope analysis.

C, photosynthetic pathway: set of reactions during
diurnal photosynthesis in which a specific enzyme
(PEPC) uses carbon atoms from CO, to produce an
initial four-carbon compound (C,) that is later
refixed as a C, compound; this requires two different
chloroplasts. Plants that utilize this process are at
lower risk of losing carbon through photorespira-
tion. Less than 1% of the earth’s plant species can be
characterized as C, vegetation. The C, pathway is
thought to be a more recent adaptation than the
older C, photosynthetic pathway and CAM photo-
synthesis pathway, and a selective response to the
relatively low atmospheric concentrations of CO,
that have prevailed during the Cenozoic epoch of
the earth’s history. See carbon isotope analysis.

C, vegetation: recently evolved tropical grasses and
sedges found in warm, herbaceous ecosystems that uti-
lize the C, photosynthetic pathway and thus dis-
criminate less markedly against the heavy *C isotope
during fixation of CO,. C, plants have a relatively high
8%C ratio (3C : ©2C ratio). Used in dietary analysis to
identify C, consumers. See carbon isotope analysis.
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Cacajao Lesson, 1840: platyrrhine genus to which
the uakari monkeys belong; two to three species rec-
ognized; found in upper Amazon basin of southern
Venezuela, eastern Peru and eastern Colombia,
where they prefer the canopy and middle levels
of flooded primary forests. Diurnal; arboreal
quadrupeds that rarely descend to the ground; the
only short-tailed platyrrhines (1/3 of body length or
less). These are the largest pithecines, ranging in
body mass from 2.8 to 4.1kg, with males larger than
females; species comparable in size. Natural history
poorly known. Dental formula: 2.1.3.3; appear to be
frugivorous and granivorous. Face bare; adult males
have well-developed temporalis muscle that forms a
bulge on the head. Live in troops, usually 20—30
individuals but sometimes up to 100 mixed-sex indi-
viduals; these troops undergo fission into smaller
foraging groups; believed to be polygamous and
fission-fusion society. See Appendix 2 for taxon-
omy, Appendix 3 for living species.

cache: deliberate storage of food or materials at a
hidden location for future use. Noun: caching.
According to Potts, early humans may have been
caching tools or raw materials at Olduvai Gorge.

cachexia: chronic condition characterized by weight
loss and catabolism, resulting from a malignant dis-
ease, malnutrition, or long-term emotional stress.

cacogenesis: state of being incapable of hybridization.
cacogenics: study of the effects of bad heredity. See
eugenics.

Cactus Hill: archaeological site found in 1993, on the
Nottoway River near Richmond, VA, dated to 15.1and
10.9 kya (the 15.1 date is provisional, as are even earlier
estimates of 18 kya), and that contains artifacts of the
Clovis type in the younger level and ‘non-Clovis’
stone points and other implements in the deeper
level. The site is thus a viable candidate for a pre-
Clovis site, raising the possibility that seagoing
Europeans settled eastern North America. See the
Solutrean/Clovis similarity hypothesis.

CAD: computer assisted design system. A technique
that triangulates three digitized data points (x, , z) in
a computed 3-D space. CAD systems facilitate the
quantitative comparison of organs, such as the brain,
across species, or the modeling of growth changes,
such as craniofacial growth, for a single individual.

cadaver: dead body; corpse.

caecotrophic pellets: soft feces, produced in the
cecum, of some mammals that ingest a high-cellulose
diet. The pellets are ingested (a process referred to as
refection or coprophagy) as they are eliminated, pro-
viding additional time for symbionts to break down
cellulose. It has been proposed that one primate,
Lepilemur, is a coprophage, suggesting caecotrophic
pellets may be ingested.
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caecum: scc cecum.

Caenopithecus lemuroides Rutimeyer, 1862:
adapoid prosimian known from the late Eocene of
Europe, belonging to the notharctid subfamily
Cercamoniinae; monotypic; known from jaws and
teeth; this was the first fossil primate described that
was considered to be lemurlike. Fused mandibular
symphysis. Estimated body mass around 3 kg. Dental
formula extrapolated to be: 2.1.3.3/1.1.3.3; dental
morphology suggests folivorous adaptation similar
to living indriids. See Appendix 1 for taxonomy.

cafe-au-lait spots: spots of abnormal skin pigmenta-
tion that are found on many individuals with
neurofibromatosis.

cage effects: in behavioral studies, a bias of noninde-
pendence in behavior among animals kept together
in the same environment.

cal: abbreviation for gram calorie.

Cal: abbreviation for kilocalorie.

calcaneal tendon: large and strongest tendon in the
human; formed by the union of the tendons from the
gastrocnemius and soleus muscles; the calcaneal
tendon inserts into the calcaneus. Aka Achilles
tendon.

calcaneus: largest of the tarsal bones that forms the
base of the heel; articulates superiorly with the talus
and anteriorly with the other bones of the tarsus.
Much of the weight of the body is transferred to this
bone; it also serves as a site of attachment for the
intrinsic muscles that move the foot. Alternate
spelling: calcaneum.

calcareous: 1. pertaining to chalk or limestone; rich
in calcium carbonate. 2. pertaining to plant species
that grow on or have an affinity for chalky soil.

calcarine fissure: characteristic groove on the medial
surface of each occipital lobe of the primate brain.
See visual cortex.

calcific: pertaining to the calcification process.

calcification: process of mineral deposition, usually
calcium, in tissues of the body. Regular sites of
calcification include the skeleton and dentition.

calcite: 1. calcium carbonate, a common mineral
form of limestone, a rock that possesses an internal
crystal face that produces a preferential cleavage
plane and that makes it difficult or impossible to
control fracture and to produce a sharp-edged tool. 2.
with aragonite, one of the two common carbonates
of calcareous (chalky) skeletons; aragonite disappears
almost completely from older fossils, whereas calcite
may be replaced by silica or pyrite, a process known
as permineralization.

calcitonin: hormone secreted by the thyroid gland that
lowers calcium ion and phosphate concentrations in
blood, inhibits bone resorption (decalcification), and
acts as an antagonist to parathyroid hormone.

calcium (Ca): silvery, moderately hard metallic element.
Calcium (with phosphate and carbonate) gives bone
most of its structural properties, and is essential to
many physiological processes. See hydroxyapatite.

calcium carbonate (CaCO,): white powder found in
nature as calcite, chalk and limestone; used in the
manufacture of lime and cement. The major compo-
nent of marine shells and a common precipitate of
sea water.

calcrete: desert soil cemented with calcium carbonate
(calcite).

caldera: 1. large basinlike depression formed as the
result of violent volcanic activity. 2. the most severe
mode of volcanic eruption. The most recent
example — the Toba eruption — occurred on the
island of Sumatra 74kya, and is an example of
an ultra-Plinian eruption. Calderas are large, flat
depressions that eject large volumes of rhyolite into
the atmosphere, followed by a collapse of the central
part of the volcano; the intensity of the eruption is
further enhanced if the calderaislocated on an island
and seawater then rushes into the cone.

calendar: any of a number of techniques that reckon
sequences of days, number of days in a lunar month
and/or solar year, etc.

calf circumference: anthropometric measurement;
distance around the lower leg as measured with a
tape measure placed at the position determined to
produce the maximum circumference and passed
horizontally around the calf. Used to help determine
body composition in adults.

calf length: anthropometric measurement; distance
between the knee joint and the tip of the medial
malleolus of the tibia as measured with an anthro-
pometer. Used in studies of body proportions and in
various areas of human engineering.

calibration: 1. in geology, the assignment of an
absolute date to at least one point on a relative strati-
graphic column. 2. among dating systems, the cross-
referencing and reconciliation of results obtained by
one technique with those of another, such as radio-
carbon dating, and dendrochronology.

Calico Hills Early Man site: highly controversial
archaeological site located in an alluvial fan on the
shore of Pleistocene Lake Manix, now in the Mojave
Desert of southern California, thought by some to
date to 200kya, and that contains lithic artifacts
interpreted by some as being choppers or chopping
tools. Other archaeologists interpret the lithics at the
site as geofacts.

California bristlecone pine: cone-bearing pine
found in the southwestern USA; one of the
longest-lived species on record, reaching an indi-
idual age of 4700+ years. The overlapped den-
drochronology record for the region is 9400 years.



Aka hickory pine, Pinus aristata. See radiocarbon
dating.

caliper: instrument used to take precise measurements.

caliper wear: erosion of bone or enamel from exces-
sive use of anthropometric instruments on skeletal
specimens; can lead to erroneous readings on future
measurements.

call: see call system and vocalization.

call system: scheme of animal communication rely-
ing on a fixed repertoire of sounds, each of which sig-
nals a specific meaning. Calls are varied in pitch and
intensity only; they cannot be combined and recom-
bined to create new meanings, thus making a call
system a closed system.

Callicebinae: monotypic subfamily of the platyrrhine
family Cebidae. Callicebus is the sole genus and
these monkeys are commonly known as titis. See
Appendix 2 for taxonomy, Appendix 3 for living
species.

Callicebus Thomas, 1903: platyrrhine genus to which
the titi monkeys belong; consists of 3-13 species,
depending on authority. Systematics in flux; molecu-
lar evidence supports a smaller number of species.
Distributed from Columbia and Venezuela through
much of Brazil, with several of the species sympatric.
Diurnal. Arboreal quadrupeds and leapers. Body
mass ranges from 800 to 1600 g. Not sexually dimor-
phic. Dental formula: 2.1.3.3. Frugivorous. Live in
territorial monogamous family units; territories
delineated by song. Known for intertwining of tails
between the male and female. See Appendix 2 for
taxonomy, Appendix 3 for living species.

Callimico (Miranda-Ribeiro, 1912): monotypic
platyrrhine genus to which Goeldi’s marmoset or
monkey belongs. Ranges through the upper Amazon
of southern Columbia, Ecuador, Brazil and southwest-
ern Bolivia; aboreal; diurnal. Quadrupedal leapers.
Body mass: 393505 g. Dental formula: 2.1.3.3; frugivo-
rous, with insect supplements. Most authorities place
this genus among the Callitrichidae, and it shares
many features including small size and claws.
However, unlike the other callitrichids, it only gives
birth to single infants and has three molars. Some
workers place this species in a monotypic family,
Callimiconidae. Believed to live in mixed-sex groups
of up to eight individuals. See Appendix 2 for taxon-
omy and Appendix 3 for species.

Callimiconinae: subfamily of the Callitrichidae
erected by Simpson in 1945 that consists of the enig-
matic genus Callimico. This subfamily is not widely
accepted.

Callithrix Erxleben, 1777: platyrrhine genus to which
the true marmosets belong. Recent taxonomic revi-
sions produced up to seventeen species. However, not
all workers agree with these revisions; some see three
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highly diverse species (C. argentata, C. humeralifera, and
C. jacchus), with subspecies. This interpretation is pri-
marily supported by molecular genetics. Found in
tropical rain forests south of the Amazon River in
Brazil and eastern Bolivia. Diurnal. Arboreal
quadrupeds who employ leaping. Digits have sec-
ondary claws (tegulae). Body mass ranges from 210 to
454 g. Dental formula: 2.1.3.2; enlarged incisors used
for gnawing through bark; frugivorous, with insect
supplements. Gummivorous during particular sea-
sons. Social units said to be monogamous families,
but some workers have disputed this. Birth of dizy-
gotic twins is the norm. See Appendix 2 for taxonomy,
Appendix 3 for living species.

Callithrix species groups: clusters of marmoset
species based on closeness of relationship. The sys-
tematics of Callithrix is in flux, with recent revisions
producing as many as 17 species. However, some
workers prefer a smaller number of Callithrix species,
with the understanding that these species contain
highly variable subspecies or populations that do not
deserve species recognition. Molecular evidence
appears to support this view. Consequently, the mar-
mosets can be grouped into three clusters, the silvery
marmoset, the tassel-ear marmoset, and the tufted-
eared marmosets, that may eventually be collapsed
into a smaller number of species. See Appendix 2 for
taxonomy, Appendix 3 for living species.

¥ Callitrichidae: platyrrhine family of ceboids consist-
ing of five genera; marmosets and tamarins. Adjective:
callitrichid. Geographical range from Panama into the
Amazon Basin of South America. Small-bodied forms
(less than 750 g); arboreal; possess tegulae. Formerly
spelled Callithricidae. See Appendix 2 for taxonomy,
Appendix 3 for living species.

Callitrichinae: subfamily of the platyrrhine family
Cebidae used by some workers as an alternative to
the separate family Callitrichidae.

callosity: build-up of cells or tissue along the surface
of the epidermis in response to friction or wear at
that site; hyperkeratinized skin cells. Often called a
callus (2).

callus: 1. mass of tissue that develops at the site of a
fracture. Initially the callus is composed primarily of
cartilage (and is referred to as a cartilaginous or soft
callus) and is gradually replaced by bone (termed a
bony callus). The bony callus is sculpted into the
shape of the original bone through bone remodel-
ing. 2. commonly used term for a skin callosity.

callus pads: sec ischial callosities.

caloric equator: latitude near the earth’s equator at
which there is minimal fluctuation of solar radiation.
The caloric equator is the zone of most intense radia-
tion, highest average temperature, and minimum
seasonality. See ultraviolet radiation.



canalization

calorie: 1. in chemistry, the amount of heat required to
raise the temperature one gram of water by one
degree centigrade; see gram calorie. 2. in human
nutrition, Calorie (with a capital C) represents a kilo-
calorie, or one thousand calories.

calorimeter: instrument used to measure the heat con-
tent of foods. A bomb calorimeter does this by having
a compartment where the food is placed and ignited.
The temperature of a surrounding water jacket is
measured to obtain the number of calories in the
food. The measurement process is called calorimetry.
calotte: uppermost portion of a dome, as in the skull
cap, or bones of the cranial vault; the calvaria minus
the basal portions. See calva.

} calva: older term sometimes used for calotte; the
top of the skull or braincase, usually lacking the base.

¥ calvaria: superior portion of the skull, i.e. the skull
without the mandible or upper facial skeleton.
Plural: calvariae. An often used but incorrect spelling
is calvarium. Cf. calotte.

Calvin cycle: see C, photosynthetic pathway.

calyx: funnel-shaped structure. Plural: calyces.

CAM: see cellular adhesion molecule.

CAM photosynthesis: Crassulacean acid metabolism
(CAM), a type of nocturnal/diurnal photosynthesis
that occurs in succulents and that is useful in carbon
isotope analysis. CAM plants are found in arid
regions and are at low risk of losing carbon through
photorespiration. Less than 3-4% of the earth’s plant
species can be characterized as CAM plants. Cf. C,
photosynthetic pathway.

cambium: part of a deciduous tree that lies between
the bark and the old wood, and that forms the tree’s
annual growth ring. See dendrochronology.

Cambrian explosion: advent of multicellular organ-
isms and the proliferation of over 100 different
phyla, all within a span of 7o my in the Cambrian
period.

1 Cambrian period: oldest period of the Paleozoic
era, lasting from approximately 570 to 500 mya. See
Cambrian explosion.

Caminade Est: archacological site located in the
Dordogne department, France, and dating to 37 kya;
contains both Mousterian (level M3) and Aurignacian
(level G) artifacts and hominid remains from
the Mousterian level assigned to Homo cf. nean-
derthalensis.

Camin-Sokal hypothesis: special case of the maxi-
mum parsimony hypothesis, which states that back
mutations to prior evolutionary character states are
not permitted. See Dollo’s law.

camouflage coloration: color pattern, generally of
the pelage, that allows a primate to blend in with its
surroundings, making it difficult for predators or
prey to detect the animal; color pattern that facili-
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tates concealment. It has been suggested that ‘black’
skin color in humans functions as camouflage in pri-
mary tropical rain forests.

CcAMP: cyclic adenosine monophosphate, a synthetic
product of ATP and a mediator of hormone action
in mammals; the enzyme adenyl cyclase normally
converts ATP to cyclic AMP. Aka genetic regulator.
Certain forms of cAMP have been implicated in
susceptibility to rapid behavioral changes (in
Drosophila) after consuming alcohol.

Campbell, Bernard Grant (1930-): British physical
anthropologist at Cambridge and UCLA. Known for
thoughtful contributions to fields of human ecology
and evolution; associated with the Spectrum hypoth-
esis. Author of The Nomenclature of the Hominidae
(1965), Human Evolution: An Introduction to Man’s
Adaptations (1966), and Human Ecology (1983); editor of
Sexual Selection and the Descent of Man (1972).

Campbell’s guenon: vernacular for Cercopithecus
campbelli (= mona).

Camper, Petrus (Peter) (1722-89): Dutch physician
and draftsman, who developed the facial angle to
measure degrees of prognathism, c. 1791. Described
what he believed to be a graded relationship among
humans and apes. Was among the first anthro-
pometrists to define norma lateralis (auriculo-
spinalis). Camper was a biblical monogenist who
held that there were four natural divisions of
humans, and agreed with Buffon that these were due
to climate, food, and customs.

Campignian: transitory cultural stage of the late
Mesolithic that bridges from the Paleolithic to the
Neolithic; sites known from Mesopotamia, the
Levant, and Europe. Characteristic ‘factory sites’ are
located near sources of flint (‘mines’) and artifacts
consist almost entirely of flint tools and waste com-
prising cores, flakes, and thick blades, as well as
roughed out and/or fully finished biface axes, adzes,
chisels and picks. Arrowheads and sickle blades are
rare or absent. Because the artifacts are relatively
large and coarse, the sites have also been described as
‘Heavy Neolithic’. Aka proto-Neolithic. Cf. Natufian
and Capsian.

camptodactyly: inherited autosomal dominant con-
dition characterized by palmward bending of an
immobile finger, usually the fifth. Cf. clinodactyly.

campsite community: group organized at the level of
the band.

canal: anatomical term that denotes a tubular duct or
channel, e.g. the auditory canal.

canaliculi: microscopic channels, such as the minute
canaliculi associated with the osteonic (Haversian)
canals of bone. Singular: Canaliculus. See canal.

canalization: alleged tendency of developmental path-
ways to converge on a standard organismal phenotype



in spite of genetic or environmental disturbances;
a proposed buffering system which theoretically
reduces potential phenotypic variation. Aka canaliz-
ing selection.

canalizing selection: selection for phenotypes that are
largely unaffected either by fluctuations in the envi-
ronment or by genetic variability. See canalization.

cancellous bone: bone tissue that occupies the inte-
rior of flat bones and the epiphyses of long bones;
characterized by a lattice framework of struts. The
struts (trabeculae) of cancellous bone are integral in
reducing bone weight; space between the trabeculae
is filled with red marrow; the osteocytes are
embedded in the trabeculae. Adjective: cancellated.
Aka spongy bone.

cancer: any of a large class of disorders resulting from
loss of cell cycle control; cancer means ‘crab’, the
characteristic morphology of cells as they proliferate
outward from a center of origin.

cancer, theories of: current evidence suggests that
cancer results from a complex interaction of car-
cinogens and the accumulation of several point
mutations in cancer-causing genes. Some cancer genes
are oncogenes that alter the cell cycle; others
are tumor suppressor genes that normally check
or restrain cell division. See oncogene hypothesis,
chromosome theory of cancer, epigenetic repro-
gramming, two-hit hypothesis, and loss of heterozy-
gosity. Other factors that increase susceptibility
to carcinogenesis include nutritional status, age, stress,
and immunologic competence. See specific cancer and
tumor types, €.g. colon cancer, melanoma, neoplas-
tic disorder.

candelabra model: conservative version of the trellis
model of hominid evolution, with little or no inter-
regional gene flow; see the multiregional continuity
model; aka the polyphyletic hypothesis of modern
human origins.

candidate gene: gene thought to be involved in a

specific genetic trait or disorder on the basis of map-

ping information or physiological evidence.

canine (C): one of four types of tooth found in het-

erodont mammals; a conical tooth in the front of the

mouth (between the lateral incisor and first premo-

lar) that serves in puncturing and grasping; in most

mammals the canines are longer than other teeth.

Aka eye tooth or cuspid. See teeth and molar.

canine diastema: condition in which there is a gap
between the upper canine and the lateral incisor
and on the mandible between the canine and the
first premolar. Canine diastemata serve to accommo-
date the projecting canines of the opposite jaw. See
diastema.

canine fossa: depression or slight concavity in the
alveolar process of the maxilla just behind the
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canine jugum; in hominids, this feature is the result
of reduction in the size of the canine root.

canine jugum: vertical ridge in the alveolar process
of the maxilla caused by an enlarged canine root.
Plural: canine juga.

canine-third premolar honing complex (C/P3):
condition due to sharpening of the distal edge of the
upper canine against the mesiobucally extensive
buccal crown surface of the lower third premolar.
Aka functional honing.

caniniform: in reference to a tooth that resembles a
canine tooth; canine-like; when present in primates,
such a tooth is usually an incisor or a premolar that
resembles a canine tooth.

Can Llobateres: archacological site found in the
1990s in the Valles Peredes, Spain, dated to c. 9.5 mya,
and that contained fossil hominoids, including an
extraordinarily complete partial skeleton attributed
to Dryopithecus laietanus.

Cann, Rebecca L.: US molecular biologist at Hawaii;
with mentor and later Berkeley colleague A. C.
Wilson, Cann calibrated a ‘molecular clock’ using
mitochondrial DNA. They obtained samples repre-
senting humans from most of the regions of the
world and compared DNA sequences from a
specific region of mtDNA; the degree of variation was
so small that their conclusion was that all AMHs
shared a common ancestor less than 200kya, who
was dubbed mitochondrial ‘Eve’. As the deepest
clades appeared to be in Africa, this soon became
known as the ‘mitochondrial Eve’ hypothesis. The
Cann, Stoneking and Wilson paper, ‘Mitochondrial
DNA and human evolution’, Nature 325: 31 (1987), is
one of the most frequently cited in recent decades. Cf.
the multiregional continuity model.

cannibalism: eating conspecifics. Cannibalism is
known among modern humans in extreme condi-
tions (starvation from war or a survival situation); it
is rare, and gustatory cannibalism is even rarer. There
is speculation that some ancient humans practised
cannibalism. Aka anthropophagy.

canonical sequence: highly conserved (archetypical)
DNA sequence found in some chromosomal
regions, such as boxes or Hox genes, where the
sequence is the same in virtually every species owing
to the critical function performed by the sequence,
such as an attachment site.

canopy: layer of foliage above the ground; forest
foliage that is horizontally continuous and usually
distinct from other vertical layers. Cf. understory.

cant: behavior by prosimians in which they support
themselves with their hind paws in order to free the
fore paws for activities such as catching insects.

canthus: 1. term referring to the inner angle of the eye.
2. angle formed by the meeting of the upper and
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lower eyelids. See inner epicanthus and outer epi-
canthus.

Cantius (= Pelycodus) Simons, 1962: adapoid
prosimian from the early Eocene of North America
and Europe, belonging to the notharctid subfamily
Notharctinae; ten known species; most primitive
adapoid. Previously included within Pelycodus,
which some authorities still recognize; one of
the distinctions between Cantius and Pelycodus is
geographical location, the former being found in
the more northern latitudes of North America.
Appears to be the ancestor of Notharctus. Dental
formula: 2.1.4.3/2.1.4.3; dental morphology sug-
gests frugivory; some species exhibit sexual dimor-
phism in canine size. Body mass estimated to range
from 1 to 3kg. One of the three adapoids with an
unfused mandibular symphysis, a condition
found in the living prosimians. See Appendix 1 for
taxonomy.

cap: modified guanine nucleotide that is attached to
the 5" end of eukaryotic mMRNA molecules.

capacitation: physiological changes that activate
sperm after they have entered the female repro-
ductive tract. These changes include a weakening of
the acrosomal membranes surrounding a sperm,
after which hydrolytic enzymes are released; these
enzymes enable sperm to penetrate the protective
coverings surrounding the oocyte. Capacitation
requires from six to eight hours after entrance into
the uterine tube for completion. Adjective: capaci-
tated. Aka sperm capacitation.

capacity: 1. maximum potential amount. 2. volume of
a cavity or receptacle. 3. measure of ability.

capillary: microscopic blood vessel that connects an
arteriole and a venule; the functional unit of the
circulatory system.

capillus: long, thick, coarse hair found on eyebrows,
scalp, beard, and fingers. Aka terminal hair.

capitate: 1. anatomical term meaning headlike. 2.
name of the largest of the carpal bones; see capitate
(of wrist).

capitate (of wrist): medial and largest bone of ante-
rior row of the carpus. In the past it has also been
known as the os capitum, os magnum, or os maximum.

capitulum: 1. headlike structure. 2. lateral ball-like
structure of the humeral trochlea that articulates
with the radius of the forearm.

Capoid: obsolete term (ethonym) used for a human
race that included the Khoisan !Kung and Hottentot
peoples of sub-Saharan Africa. See Congoid.

capped langur: vernacular for Trachypithecus pileatus.

capping: addition of a methylated guanine nucleotide
to the 5’ end of pre-mRNA.

Capsian culture: transitional Epipaleolithic culture
area in north Africa, i.e. the Aurignacian in Africa.
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The type site is el-Mekta. The Capsian followed the
Campignian.

captive setting: enclosed area in which primates can
be observed; such areas range from cages to fenced
areas of several hectares or more.

capuchin monkey: vernacular for any of the four
platyrrhine monkey species belonging to the genus
Cebus.

caput: pertaining to a head or headlike structure. Plural:
capita.

Carabelli’s cusp: supernumerary cusp on the lingual
surface of an upper molar tooth crown. Variations
may be expressed as a pit, a groove, pit and groove
together, or a tubercle. It is common in populations
of southwestern American Indians.

Carabelli’s pit and groove: see Carabelli’s cusp.

carbohydrate: organic compound composed of
carbon, hydrogen and oxygen, and synthesized by
plants; the principal nutrient source for most ani-
mals. The general formula is C (H,0),, where 7 is any
whole number; includes sugars, starches, chitin,
steroids and cellulose.

carbohydrate metabolism: process of catabolism of
complex carbohydrates into simpler sugars and their
metabolites, a process that typically requires pathways
with about ten catalytic steps. Among the better-
known conditions resulting from defective enzymes
required to complete these processes are galactosemia,
Von-Gierke disease, Pompe disease, Forbes Disease,
Andersen disease, fructosuria and pentosuria, all
X-linked or autosomal recessive diseases. Aka the
glycogen storage diseases. See citric acid cycle.

carbon (C): an organic element; together with oxygen,
nitrogen, and hydrogen, carbon is an essential ele-
ment of living cells, including those of primates.

carbon 12 (2C): normal isotope of carbon that consists
of 6 neutrons, 6 protons, and 6 electrons, an element
found in virtually all living things. See carbon 14
and radiocarbon dating.

carbon 13 (3C): stable isotope of carbon that consists
of 7 neutrons, 6 protons, and 6 electrons. See stable
isotope analysis, carbon 12 and carbon 14.
carbon 14 (“C): unstable isotope of carbon that
consists of 8 neutrons, 6 protons, and 6 electrons, and
which decays stochastically into nitrogen (N), the
stable element from which carbon 14 was derived,
with an empirical half-life of 5568 years. See radio-
carbon dating, carbon 12, carbon 13, and acceler-
ator mass spectrometry.

¥ carbon 14 dating: seec radiometric dating.

carbon assimilation: incorporation of inorganic
carbon present as carbon dioxide, including a small
proportion of radiocarbon, into organic compounds
during photosynthesis. This is the initial step in the
movement of carbon up the food chain.



carbon cycle: recurrent binding of carbon dioxide
during carbon assimilation into organic compounds,
its movement through the food chain, and its release
as inorganic carbon dioxide into the atmosphere by
respiration and/or decomposition.

carbon dioxide (CO,): colorless, odorless gas formed
by the oxidation of carbon, the byproduct of respira-
tion in animals.

carbon film: thin layer of carbon found in some sedi-
mentary rocks, the remains of past life.

carbon isotope analysis: technique applied to bone
protein (collagen) or bone carbonate, measured as a
ratio of carbon 13 (3C) to carbon 12 (*C), which yields
a value expressed as kx3C per mil that can be com-
pared to the international carbohydrate standard.
See stable isotope analysis.

carbonate (“CO,): sediment derived from the pre-

cipitation of calcium (CaCO,), magnesium (MgCO,),

or iron carbonates (FeCO,) from either inorganic

or organic sources; examples are limestone and

dolomite.

Carboniferous period: period of the Paleozoic

era, lasting from approximately 345 to 280 mya;

formation of widely distributed fern-filled swamps,

from which the majority of the earth’s known coal

deposits were formed. Aka the Age of Vegetation.

Fossil amphibians are common from this period.

carbonization: process of chemical action on post-
mortem tissues that further reduce a fossil to a thin
film of carbon during permineralization, during
which the form of the original is usually lost. See
diagenesis.

carboxyhemoglobin (HbCO,): compound formed by
the union of carbon dioxide to amino group binding
sites on hemoglobin molecules. Cf. oxyhemoglobin.

carboxyl group: chemical group (-COOH) found in

amino acids and at one end of a polypeptide chain.

carcinogen: any agent capable of producing a

somatic mutation that transforms a cell line into a

malignant form of cancer; typically, carcinogens are

radiation or chemicals. Adjective: Carcinogenic. See

mutagen and teratogen.

carcinogenesis: sce cancer, theories of.

cardiac: positioned near or pertaining to the heart;
e.g. the cardiac sphincter of the stomach.

cardiac cycle: one contraction-relaxation sequence
of the heart.

cardiogram: graphic tracing made by the stylus of a
cardiograph.

cardiograph: device used in the diagnosis of cardio-
vascular disease that detects and records differ-
ences in galvanometric potential caused by heart
actions. Aka electrocardiograph.

cardiology: field of medicine that investigates and
treats cardiovascular disease.

t
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cardiovascular disease: discase or syndrome that
affects the heart and blood vessels; a common exam-
ple is hypertension.

cardiovascular system (C/V system): physiological
system consisting of the heart, the blood vessels, and
the blood. The C/V system is involved with trans-
portation and communication within the body. Its
major function is the transportation of gases, nutri-
ents, and certain body cells such as leukocytes.

caries: see dental caries.

Carnivora: 1. mammalian order that includes dogs,
cats, bears, racoons and their relatives, weasels, and
other mammals that possess carnassial teeth. 2.
members of the order Carnivora.

carnivoran: member of the mammalian order
Carnivora, the true carnivores. Not all meat-eaters
are members of Carnivora.

carnivore: 1. any animal that eats flesh. 2. member of
the order Carnivora.

¥ carnivory: the condition of eating flesh. In the
strictest sense, carnivores consume only terrestrial
vertebrates. See faunivory, insectivory, piscivory.
See also diet.

carotene: yellowish-orange pigment obtained in the
human diet from plants. Carotene contributes to the
color of skin pigmentation and is a precursor of vita-
min A. Not to be confused with the protein found in
the epidermis, keratin. See skin color and coloration.

carotid sinus: enlargement at the base of the internal
carotid artery as it arises from the common carotid
artery. The carotid sinus contains baroreceptors that
help regulate blood pressure, and carotid bodies con-
taining chemoreceptors that are involved with circu-
latory and respiratory regulation.

carpal: of or pertaining to the wrist. The term carpals
is often used to refer to the bones that comprise the
wrist.

carpal gland: glandular tissue or a horny spur on the
wrist and distal forearm of some prosimians; a scent
gland used for marking. Found in Lemur and some
Eulemur species.

carpal joint: see carpometacarpal joint.

¥ Carpenter, Clarence Ray (1905-75): US compara-
tive psychologist and pioneering primatologist at
Penn State; considered by many to be the founder of
modern field primatology. Carpenter made early
(1930s-1940s) observations of free-ranging howler,
gibbon, and macaque populations in their natural
habitats that are now considered classic field stud-
ies. He was a co-director of the Asiatic Primate
Expedition of 1937. He made arrangements while on
this trip to import 500 rhesus macaques from
India to the Cayo Santiago Island Rhesus Colonyin
Puerto Rico. He later became a pioneer in instruc-
tional television and played a key role in the passage



cascade testing

of the National Education Act (Title VII) that pro-
hibits discrimination. He was President of the
Association for Higher Education, 1965—6. He retired
in 1970, but remained active until his death.

Carpocristes: archaic mammal from the late
Paleocene — early Eocene of North America and east-
ern Asia belonging to the plesiadapiform family
Carpolestidae; three known species; the most
derived of the Carpolestidae, although very small
(estimated body mass 18-50g). See Appendix 1 for
taxonomy.

Carpodaptes Matthew and Granger, 1921: archaic
mammal from the late Paleocene of North America,
belonging to the plesiadapiform family Carpoles-
tidae; three known species. Believed to have evolved
from Elphidotarsius and to have given rise to
Carpolestes. Dental formula: 2.1.3.3/2.1.2.3; lower
premolar bladelike (plagiaulacoid dentition) and
enlarged compared with its Elphidotarsius predeces-
sor; diet probably a high-energy food. Body mass of
the species between 50 and 100 g. See Appendix 1 for
taxonomy.

Carpolestes Simpson, 1928: archaic mammal from
the late Paleocene — early Eocene of North America,
belonging to the plesiadapiform family Carpoles-
tidae; two known species; previously included in
Carpodaptes, which appears to be the ancestor of
this genus. Dental formula: 2.1.3.3/2.1.2.3; lower pre-
molars bladelike with upper plagiaulacoid denti-
tion; diet probably high-energy food. Body size of the
species between 9o and 150g, representing an
increase in size from the earliest carpolestids. See
Appendix 1 for taxonomy.

Carpolestidae: family of archaic fossil mammals
belonging to the order Plesiadapiformes. Adjective:
carpolestid. Known from the middle Paleocene and
early Eocene; predominantly a North American
taxon, but there have been recent recoveries from
eastern Asia. Five genera of small-bodied forms are
known, ranging from 20 g to 150 g. Known only from
dentition. Each genus is temporally restricted and a
sequence is produced that leads workers to state that
earlier genera evolved into genera that come later.
Dental formula varies over time; procumbent inci-
sors; specialized premolars, the lower fourth premo-
lar is large, bladelike, and multicusped, upper third
and fourth premolars are large and butcher-block,
reminiscent of the Mesozoic multituberculate
mammals (i.e. plagiaulacoid dentition); dentition
and body size suggestive of a high-energy diet, such
as insects, seeds, nuts, or high-calorie and easily
digested fruit (such as berries). See Appendix 1 for
taxonomy.

carpometacarpal: of or pertaining to the bones that
make up the wrist and the body of the hand. To the
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lay observer these are the bones of the hand (the wrist
of popular conception is actually the distal ends of
the radius and ulna).
carpometacarpal joint: articulations formed be-
tween the carpals and the metacarpals of the hand
or forepaw.
carpus: wrist; the eight bones of the wrist as a whole;
proximal portion of the hand.
carrier: 1. an individual who harbors the agent of an
infectious disease without manifesting symptoms. 2.
a heterozygous individual possessing one copy of a
recessive allele or chromosomal structural defect
that is not fully expressed because of the presence of
anormal allele on the homologous chromosome. 3.
a substance in a cell that can temporarily bind with
other molecules.
carrier screening: see genetic screening.
carrying angle: angle made by the axes of the arm and
forearm when the forearm is extended. Aka cubital
angle.
carrying behavior: transportation of materials from
one location to another. This behavior is observed
among many animal species which transport nest-
ing material, food, or young. Humans are able to
carry objects in their hands and arms. The invention
of carrying containers enabled ancient humans to
move away from vital resources such as water; it
is thought by some researchers that humans may
have transported water in either animal bladders or
gourds.
carrying capacity (K): the largest number of organ-
isms of a particular species that can be maintained
indefinitely in a given part of the environment.
cartilage: semi-rigid, but elastic, type of connective
tissue characterized by cells located within cavities
called lacunae, which are separated from each other
by a semisolid matrix; found at joints, the nose, auri-
cles, and the respiratory framework. The skeleton of
immature individuals contains cartilage that will
ossify with maturation. See endochondral bone.
cartilaginous: of or pertaining to a tissue or structure
composed of cartilage.
cartilaginous joint: articulation in which the bones
joined are connected by either hyaline cartilage or
fibrocartilage, lack a joint cavity, and permit little
movement between the bones. See synchondrosis,
symphysis. See also joint.
cartilaginous or cartilage model: first stage in
endochondral bone development; masses of hyaline
cartilage in the form of the future bony structures.
cartilaginous ossification: sce endochondral ossi-
fication.
cascade testing: mode of screening for carriers of a
genetic trait by testing relatives of an individual
known to be affected.

t



case: 1. an instance. 2. a particular occurrence of a dis-
ease.

case-control study: method used in epidemiology in
which people with a certain condition (the cases) are
paired with others without the condition but other-
wise matched as closely as possible (the controls), and
both groups are then followed.

cast: 1. any structure formed within a cavity, especially
a mould of an organism during permineralization.
See endocast. 2. a facsimile or copy of an original
fossil or other specimen, such as an endocranial cast.

Castle-Hardy-Weinberg law: see Hardy-Weinberg
equilibrium principle.

Castle, William Ernest (1867-1954): population
geneticist at Harvard, who derived an early, incom-
plete formulation of what later Hardy and, inde-
pendently, Weinberg, were to show was the binomial
theorem. Performed classic selection experiments on
hooded rats; mentor of Sewall Wright; author of
Genetics and Eugenics (1916). See Hardy-Weinberg
equilibrium principle.

castrate: to remove or disable the gonads. Noun:
Castration.

casual society (or group): temporary fluid group
formed within a primate society that may groom,
play, forage, or perform other activities together,
with the membership changing as individuals join
and leave the group.

CAT: computer-assisted tomography, a radiographic
technique that can display virtual ‘slices’ taken
through bones or skulls that will show the shape
and extent of internal cavities. CAT scans are used
in human paleontology to observe structures not
accessible in conventional observation. Aka CT
scanning.

cat-cry syndrome: see cri-du-chat syndrome.

CAT scanning: computer assisted tomography scan-
ning, a technology in which an X-ray emitter is posi-
tioned between the body region that is being
examined and an X-ray detector positioned on the
opposite side. Because different organs absorb X-rays
differently, a computer associated with the detector
can record virtual ‘slices’ taken through bones or
skulls that indicate the shape and extent of internal
cavities. Software then produces an integrated three-
dimensional image of the subject tissue. CT scans are
used in human paleontology to observe internal
structures of fossils not accessible by conventional
observation. Aka CT scanning.

catabolism: breakdown of organic molecules, which
releases energy. Adjective: catabolic. Cf. anabolism.

catagenesis: regressive evolution; evolution character-
ized by an increasing dependency upon the environ-
ment, including loss of control over environmental
variables. Adjective: catagenetic. Cf. anagenesis.

catecholamine

catalase: enzyme that oxidizes hydrogen peroxide in
tissues, thus preventing the accumulation of other
peroxides. See the free radical theory of aging.

catalog of behavior: list of all of a species’ behavior.
When it is believed that all of the behavior that the
animal is capable of performing (i.e. the repertoire)
has been observed and recorded, the catalog becomes
referred to as the ethogram for that species.

catalysis: process by which a substance (a catalyst)
accelerates a reaction without itself being consumed
in the overall course of the reaction.

catamenial: monthly; occurring once a month.

cataract: abnormal opacity of the lens of the eye.

¥ Catarrhini: one of two possible infraorders of the
suborder Anthropoidea; contains the Old World
monkeys, apes, and hominids. Catarrhine monkeys
have narrow noses and fewer premolars than the
Platyrrhini, and never have a tail that is prehensile;
includes monkeys from Africa and Asia; aka Old
World monkey.

catastrophe theory: branch of mathematics that ana-
lyzes the nature of sudden and discontinuous change
in a phenomenon that is produced by regular and
continuous change in the factors that control the
behavior of that phenomenon.

¥ catastrophism: view that the earth’s geology is the
result of a series of cataclysmic events: the view
espoused by Cuvier c. 1810. In more modern terms,
the hypothesis that the fossil record can be
explained by repeated catastrophes followed by
repopulation by new and different organisms from
outside areas.

catch-down growth or period: slowing of growth by
regulatory hormones after a period of abnormal
acceleration of growth in a child.

¥ catch-up growth or period: period of recovery
during which a child who has experienced delayed
growth because of malnutrition, undernutrition,
emotional stress or disease can increase stature up
to the maximum of her or his genetic potential.

catechol-O-methyltransferase (COMT): dopamine-
degrading enzyme with ‘fast’ and normal alleles. The
‘fast’ variant degrades dopamine quicker than the
normal allele. Rapid dopamine degradation interferes
with prefrontal cortex tasks such as number memory,
card sorting and color matching. Typically, schizo-
phrenics are impaired with respect to such tasks,
exhibit increased prefrontal cortex activity during
such tasks (owing to dopamine degradation), and are
members of schizophrenia-prone families that are
more likely to have the ‘fast’ COMT allele segregating
in those pedigrees.

catecholamine: one of a group of biogenic amine com-
pounds derived from catechol and that have sym-
pathomimetic action; examples include epinephrine,
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norepinephrine, and dopamine. The chemical deriv-
atives are hormones and neurotransmitters.

category: 1. a division in any field of knowledge. 2. a
clearly specified group or level in a hierarchical
classification.

cathemeral: describes an activity cycle in which the
animal may be active at any time during the day or
night.

Catopithecus browni Simons, 1989: catarrhine
genus from the late Eocene and early Oligocene
of North Africa, belonging to the family
Propliopithecidae; monotypic; known from skulls,
jaws, and some limb bones. Phylogenetic relation-
ships uncertain except that it is an anthropoid; it has
some adapid traits, which have generated a debate
regarding anthropoid origins, previously considered
to be from the omomyoids. Small orbits indicate
diurnal activity. Estimated body mass around 1kg.
Dental formula: 2.1.2.3; anterior dentition is
anthropoidlike, while cheek teeth are a mosaic of
anthropoid and adapid traits; dental morphology
suggests a mixture of frugivory and insectivory as
the diet. Postcranial remains suggest arboreal
quadrupedalism with little leaping or clinging abil-
ity. See Appendix 1 for taxonomy.

Cattell’s paradox: apparent contradiction between
two observations: (1) people with high IQs tend to
produce fewer children than people with lower IQs;
(2) average intelligence does not decline with succes-
sive generations. See IQ.

Caucasian: 1. eighteenth century name for the indige-
nous peoples of Europe and Asia Minor; one of
the five often-cited racial varieties recognized by
Blumenbach (1790); others were Ethiopian, Malayan,
American, and Mongolian. 2. any of 300 languages
spoken by people in the region of the Caucasus moun-
tains.

Caucasiocentrism: belief that lightly melanized peo-
ples are superior to people of color. Few, if any,
anthropologists think that there is support for such a
belief.

Caucasoid: of or pertaining to Caucasian; typologi-
cal racial categories such as this ethonym are rejected
by many, if not most, human biologists and anthro-
pologists.

cauda equina: lower extension of the spinal cord where
the roots of spinal nerves have a tail-like appearance.

¥ caudal: in reference to the tail region, or proximity,
of a vertebrate; caudally, toward the tail. For example,
caudal vertebrae are the vertebrae that make up the
tail in primates. Caudal is used synonymously with
inferior in human anatomy.

caudal gland: cutaneous glandular area associated
with the base of the tail. A subcaudal gland is found
below the base of the tail; a supracaudal gland is

positioned above the tail root. Aotus is an example
of a primate with such a gland.

caudal remnant: see coccyx, caudal vertebra.

caudal vertebra: vertebra of the primate tail. The
number of caudal vertebrae is variable between pri-
mate species, but a usual number is 25 (range 2-33).

caul: part of the amnion sometimes covering a child’s
head at birth.

causal principle: in philosophy, the principle that
every event has a cause, that a specific cause has a
specific effect, and/or that a particular cause has at
least as much reality as a particular effect.

causal theories: any theory that analyzes a concept in
terms of causation; that evolution, for example, is
caused by certain mechanisms.

t Cavalli-Sforza, Luca Luigi (1922-): Italian-born
population geneticist, anthropologist; early career
devoted to human population genetics, especially
pedigree analysis in insular Italian valleys; con-
cerned with the co-evolution of genes, language and
culture, and especially the spatial dispersion of
domesticated varieties of wheat and its dispersion
with the migration of humans. Later, at Stanford, was
concerned with sampling human biodiversity. Was
influential in the careers of both Mary-Claire King
and Mark Skolnick. Co-author of several monumen-
tal works, including The Genetics of Human Populations
(1971), African Pygmies (1986), and The History and
Geography of Human Genes (1994).

cave art: aesthetic embellishment of cave walls in south-
ern France and northern Spain during the Upper
Paleolithic. See, for example, Lascaux. Cf. rock art.

cave breccia: sediments such as rocks, bones, and
guano that have collected as debris within a cave and
have subsequently become cemented into a solid
mass by the action of calcium carbonate solutions
that have dripped from the cave roof. See stalactite,
and breccia.

cave dweller(s): vernacular for the denizens of caves,
particularly during the Pleistocene epoch, and espe-
cially in the northernmost latitudes; aka cave man.
See Neanderthals.

cave man: vernacular for a denizen of caves, hypothet-
ical early human(s) who dwelled in caves, particularly
during the Pleistocene epoch and especially in the
northernmost latitudes. Archaeological evidence
supports the idea that Neandertals and Upper
Paleolithic peoples probably lived under rockshel-
ters, however, rather than deep in caves per se. Some
cave paintings are nevertheless found deep within
cave systems, such as at Altamira. Aka cave dweller,
troglodyte.

caviomorph: member of the mammalian suborder
Caviomorpha (Rodentia). Includes South American
rodents such as guinea pigs and porcupines.



cavity: hollow space contained within a structure; a
sinus.

Cayo Santiago Island: research site located off the
coast of Puerto Rico where long-term field studies of
rhesus monkeys (Macaca mulatta) have been con-
ducted for decades. More than so0 monkeys were
imported from India to the site by C. R. Carpenter in
1938. Primatologists who have conducted field
research at this site include: Carpenter, J. Buettner-
Janusch, J. E. Buikstra, J. M. Cheverud, R. G. Rowlins,
M. J. Kessler, P. Marler, Ch. H. Southwick, F. B.
Berkovitch and C.J. DeRousseau. The site later became
part of the Caribbean Primate Research Center.

C-banding: one of the methods of creating identi-
fication bands on individual chromosomes after
treatment of the metaphase plate with alkali and
controlling hydrolysis in a buffered salt solution. See
chromosome banding technique.

cc: see cubic centimeter.

CCR5 co-receptor: sec chemokine (C-C) receptor 5.

CD4 co-receptor: co-receptor on helper T cells to
which the HIV ‘docks’ and binds before invasion of
the cell. See chemokine (C-C) receptor 5.

CDC: US Centers for Disease Control and Prevention,
based in Atlanta, GA. The centers are involved with
basic disease-related research, the collection and
cataloging of samples of organisms, with the
maintenance and distribution of incidence and
prevalence rates, and with the dissemination of
current information. When necessary, the CDC
employs intervention and containment procedures.

cDNA: complementary DNA; DNA transcribed from a
specific RNA by the enzyme reverse transcriptase.
When created synthetically, cDNA lacks introns as it
is a complement to edited mMRNA and can be inserted
into expression vectors to synthesize foreign pro-
teins in cells. See genetic engineering.

cDNA library: complementary DNA library; a set of
cDNAs constructed from mRNA templates obtained
from a particular cell type and that define the gene
expression of that cell type.

CE: common era; a modern means of referring to dates.
CE is used in the same way as AD. See BCE and BP.

¥ Cebidae: family of the platyrrhine superfamily
Ceboidea, consisting of eleven extant genera and
three recently extinct genera. Adjective: cebid.
A diverse group of New World monkeys. Some work-
ers break this family into two or more separate fami-
lies. Geographic range from Mexico to southern
South America; diurnal; arboreal; large; body mass,
ranging from approximately 1kg to 10 kg. Dental for-
mula: 2.1.2.3. See Appendix 2 for taxonomy, Appendix
3 for living species.

Cebinae: subfamily of the platyrrhine family
Cebidae, consisting of the genera Cebus and
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Saimiri; capuchins and squirrel monkeys. Adjective:
cebine. See Appendix 2 for taxonomy, Appendix 3 for
living species.

¥ Ceboidea: platyrrhine superfamily. The number of
families contained within the ceboids varies with
author. Adjective: ceboid. See Appendix 2 for taxon-
omy, Appendix 3 for living species.

Cebuella Gray, 1865: monotypic platyrrhine genus
to which the pygmy marmoset belongs. Ranges from
southern Colombia through the Amazon regions of
Ecuador, Peru, western Brazil and Bolivia, where it
prefers primary rain forest. Diurnal. Arboreal
quadruped that employs leaping. Smallest of the
anthropoids; body mass 70-141g. Dental formula:
2.1.3.2; gummivorous with fruit and insect supple-
ments. Monogamous; gives birth to dizygotic
twins. Some workers think that DNA evidence sug-
gests that this species should be placed in the genus
Callithrix. See Appendix 2 for taxonomy and
Appendix 3 for species.

Cebus Erxleben, 1777: platyrrhine genus to which
the capuchin monkeys belong, consisting of four
species; aka organ-grinder or ring-tail monkeys, sapa-
jou. Capuchins are generally divided into two groups:
tufted and untufted. Widely distributed from Central
America into South America on both sides of the
Andes and as far south as Paraguay and Argentina;
some species sympatric on certain parts of this
range. Diurnal; arboreal quadrupeds with a semi-
prehensile tail and opposable thumb. Range in body
mass from 1 to 4kg. Dental formula: 2.1.3.3; diet
varied, but principally frugivorous. Troops of 6-50;
more females, but dominated by an older male; polyg-
amous mating pattern; often found in association
with squirrel monkeys (genus Saimiri). See Appendix
2 for taxonomy, Appendix 3 for living species.

cecum: pouchlike portion of the large intestine that
connects to the small intestine. In humans, the cecum
is greatly reduced in size, but in some primates that
consume a high-fiber diet this is a large structure that
serves as a site where symbionts breakdown the food.
Also spelled caecum.

ceiling effect: result of a behavior test or experiment
thatallows the subjects to easily obtain the maximum
score, obscuring differences between the subjects. Cf.
floor effect.

Celebes black macaque (‘ape’): vernacular for
Macaca nigra.

Celebes macaque: vernacular for Macaca maura.

Celebesian tarsier: vernacular for Tarsius spectrum.

celiac disease: gastrointestinal disorder due to a
food intolerance to gluten, a protein found in wheat.
The affected individual is unable to properly absorb
nutrients as the result of partial atrophy of the gut
mucosa. Also spelled coeliac disease. See HLA DR3.



cenospecies

¥ cell: smallest living biological functional and struc-
tural unit of an organism that displays the properties
of growth, metabolism, energy cycles, and repro-
duction. Adjective: cellular. See eukaryotes and
prokaryotes.

cell culture: growth or maintenance of cells in a
specific nutritional medium in vitro, or outside of their
normal growing environment, including single cells;
in cell cultures, the cells are no longer organized into
tissues. In biotechnology applications, host cells con-
taining recombinant DNA are grown in cell cultures.

cell cycle: life events of an individual cell, from mito-
sis to mitosis. In most proliferating somatic cells,
the cell cycle consists of four phases: mitotic phase,
gap 1 phase (G1=growthi1), S phase (S=synthesis),
and gap 2 phase (Gz=growthz). Thelast three occur
during interphase, the mitotic stage consists of four
additional subphases. In some cell types, the G1
phase may be quite protracted. Arrest of the cell
cycle is an important feature of many organisms,
including humans.

cell division: reproduction of somatic cells by mitosis,
or the production of gametes from primordial germ
cells, by meiosis. In mitosis, five main stages occur:
interphase, prophase, metaphase, anaphase, and
telophase; in meiosis, additional stages occur.

cell doubling time: time required for a population of
cells to double in number. Cf. cell generation time.

cell furrow: during cell division, a constriction in the
cell membrane that forms at the point of cytoplasmic
cleavage during anaphase.

cell fusion: experimental conjugation of cells from
different species — such as humans and mice — to
produce hybrid cells that are grown in vitro on a spe-
cial growth medium that selects for hybrids. Loss of
any human chromosome from the hybrid culture
results in locating the gene for a particular enzyme
on that chromosome.

cell generation time (Tg): time required for a cell to
complete one growth cycle. See cell doubling time.

cell, germ: see germ cell.

¥ cell-mediated immunity (CMi): specific immune

response conducted by antigen-sensitized T cells.

Aka cellular immunity. See cytokine, lymphokine.

cell membrane: external, living boundary of

an animal cell. A differentially selective, filmlike

structure made up of fatty lipid and protein mole-

cules, which surrounds an entire cell. Aka plasma

membrane.

cell migration: movement of cells within the body of
an embryo during development.

cell mosaic: any organism that possesses genetically
different cell lines; this can arise through mutation
or can be induced experimentally.

cell senescence: seein vitro senescence.
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cell-surface antigen: heritable factor that is used for
identification, such as a blood group antigen or a
histocompatibility antigen; combinations of these
factors give rise to the cellular uniqueness of every
individual, with the exception of identical twins.

cell theory: theory which states that the cell is the
fundamental unit of all living things, and that all
plants and animals are composed of cells.

cell theory of aging: see Hayflick limit.

cellular: pertaining to, resembling, derived from, or
composed of cells.

cellular adhesion molecule (CAM): any of the pro-
teins that promote cell contact, thus permitting
cellular interactions.

cellular immune response: group of immune response
functions carried out by whole cells rather than by anti-
bodies in the blood serum. It is dominated by T cells
that release cytokines to stimulate and coordinate an
immune response to foreign antigens, intracellular
viruses and cancer cells. Cf. humoral immune
response. Aka cell-mediated immune response, cellu-
lar immunity, delayed hypersensitivity.

cellular immunity: immune response functions car-
ried out by whole cells rather than by antibodies in
the blood serum.

cellular respiration: acrobic process by which energy-
rich ATP is produced from compounds such as
glucose; occurs within the mitochondria of a cell.

cellulite: colloquial term for fat deposits and fibrous
tissue in the human body that causes the overlying
skin to present a dimpled pattern.

Celsius scale (C): see centigrade scale.

celt: stone or metal ax or adze.

Celtic: 1. early nineteenth century term (= ethonym)
used to label any artifact or bone fragment thought
to have come from pre-Roman times in Europe. 2. of
the Celts or their language family. 3. pertaining to the
people of Ireland. Aka Keltic.

cementation: binding of deposits by lime and similar
materials, forming breccia and other stratigraphic
units.

cementoblast: specialized cell that produces cemen-
tum.

cementocyte: matured cementoblast that has
enclosed itself in a matrix of cementum.

cementum: bonelike material that fastens the root of a
tooth into the dental alveolus.

cenancestor: most recent common ancestor of all
living organisms (excluding viruses).

cenogenesis: emergence of an evolutionary novelty
early in ontogeny. Term coined by Haeckel; also
spelled caenogenesis.

cenospecies: set of species capable of limited
hybridization and therefore limited genetic exchange;
also spelled coenospecies.



¥ Cenozoic era: that portion of the earth’s history cov-
ering the past 65 million years (‘recent life’); the third
era of the Phanerozoic eon, also known as the Age of
Mammals. The first true primates appeared during
the early Cenozoic. See epoch and Appendix 4.

census: periodic enumeration of organisms within a
given social or political unit, usually with additional
vital statistics.

centenarian: in the human life cycle, referring to a
person who has lived 100 years or longer.

center: 1. a source. 2. a pivot point. 3. the middle of an
organ or structure, the core. 4. a specialized region
where a process such as ossification begins. 5. a func-
tional collection of neurons. 6. an agency designed to
Serve a community.

center and edge model: older label for a model
attempting to explain the position of the
Neandertals, proposed by Alan Thorne and Milford
Wolpoff, now better known as the multiregional
continuity model.

center of dispersal: area from which a population
spreads; see center of origin.

center of endemism: biome that serves as a source
from which colonizing species disperse and which
helps to explain current distribution of biota. For
example, expansion of pioneering tropical rain forest
species enabled primates to expand their range; later,
climate changed, forests contracted leaving gaps
between them, but primates were established in other
geographical areas. Cf. endemic center.

center of gravity: center of the body’s total distribu-
tion of mass; functionally, this is the point that must
be supported in order for balance to be achieved.

center of origin: argument that a region where the
greatest diversity in a species occurs is also the region
where the species evolved; the center of greatest
diversity is the center of origin. Proposed by Russian
geneticist Nikolai Vavilov (1887-43), but too many
exceptions have been noted to make the principle a
rule. Aka area production theory, Vavilov center,
Ludwig effect.

Centers for Disease Control and Prevention: see
CDC.

centigrade scale (C): denoting a temperature gradi-
ent that indicates the freezing point of water at 0°C
and the boiling point at 100°C under atmospheric
pressure at sea level. Aka Celsius. Cf. Fahrenheit
scale.

centimorgan (cM): unit of genetic distance on a chro-
mosome corresponding to 1% recombination. See
morgan unit.

Central American land bridge: strip of land
between North and South America that permits
north-south dispersion of terrestrial species and
prevents east-west dispersion of marine species. The
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1 centriole

current bridge has existed only from Plio-Pleistocene
times; a previous Mesozoic bridge is now an archipel-
ago in the Caribbean, owing to continental drift; no
bridge existed during much of the Tertiary.

Central American spider monkey: vernacular for
Ateles geoffroyi.

central canal: elongated longitudinal channel in the
center of an osteon in bone tissue that contains
branches of the nutrient vessels and a nerve; Aka
Haversian canal.

central dogma: concept in modern biology that genetic
information proceeds in only one direction, from DNA
to RNA to protein. Thus, a change in a protein
sequence cannot directly cause a subsequent change in
the DNA sequence. Few exceptions are known, but
see the provirus hypothesis. Cf. Lamarckism and
Bladwin effect.

central incisor: most medial incisor.

Central Negrillos: traditionally, one of the three geo-

graphic divisions of Negrillo peoples in Africa.

Included in this group are the Batwa, Bacwa, and

Batemba.

central nervous system (CNS): that part of the

nervous system that is condensed and centrally

located, e.g. the brain and spinal cord of vertebrates.

The CNS functions to integrate sensory input infor-

mation and motor output. Cf. peripheral nervous

system.

central place: any locality where hominids aggregate
or seem to have aggregated in the past. See home
base and butchering site. The term derives from
descriptions of more recent settlement patterns as
proposed in 1933 by German geographer Walter
Christaller.

central sulcus: transverse groove across the top of the
cerebral cortex, separating the somatic sensory area
from the somatic motor area.

centrale: carpal bone that is fused with the scaphoid
in humans.

centric fusion: see Robertsonian translocation.

centric occlusion: 1. point of contact of teeth at rest
when the cusps of upper teeth fit into the basins pres-
ent on lower teeth. 2. contact point of the teeth when
the mandible is centered relative to the maxillary
bone.

centrifugal: as used in organismic biology, movement
away from a center.

centrifugal speciation: origin of new species through
isolation of small populations on the periphery of
larger ones during periods of population decline.
Cf. parapatric speciation and peripatric speciation.

t centriole: cellular organelle that organizes the spin-
dle apparatus during cell division; it can reproduce
itself and usually displays paternal inheritance. See
centrosome.
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centripedal primate group: a group of terrestrial
primates (e.g. savanna baboons) that cannot flee into
trees when confronted with danger and in which
protection comes from the members of the troop
itself. Cf. acentric primate group.

centripetal fat distribution: condition in which fat is
concentrated in the central areas of the body’s trunk.

¥ centromere: region of constriction in each chro-
mosome or chromatid with which the traction spin-
dle fibers become associated during meiosis and
mitosis. The location of the centromere determines
whether chromosomes are termed acrocentric chro-
mosome, metacentric chromosome, submetacen-
tric chromosome or telocentric chromosome. Aka
kinetochore. See chromosome structure.

centromere paradox: observation that centromeres,
which exhibit a chromatin-based inheritance mecha-
nism, consists of highly conserved chromosome seg-
regation machinery, but rapidly evolving centromeric
chromatin that may impact reproductive isolation.

centrosome: dense body that contains a pair of
organelles (centrioles) that lie just outside the
nuclear envelope of animal cells and that organize
the spindle.

centrum: older name for the body of a vertebra.

¥ cephalic: pertaining to the head. See for example,
cephalic index.

cephalic index: measure of cranial shape defined as
the total length of the skull (/) divided by its maxi-
mum width (w),multiplied by 100, i.e. (I/w) X 100.

cephalometric: relating to measurement of the living
head as opposed to the skull. Cf. craniometry.

cephalometry: field of physical anthropology and
human biology that applies statistical measurements
to the investigation of the living human face and
head. See cephalometric.

cephalotaphy: preservation or burial of a body with-
out the head.

Ceprano: archaeological site found in 1994 near
Ceprano, 8okm southeast of Rome, Southern
Latium, Italy, that dates to 9oo—700 kya, and contains
archaic Mode 1 Paleolithic artifacts and hominid
remains including an incomplete adult calvaria orig-
inally referred to Homo erectus or H. ergaster,
although others seek either a new taxon, H. cepra-
nensis, or referral to H. antecessor.

Cercamoniinae (= Protoadapinae): subfamily of
prosimians belonging to the adapoid family
Notharctidae; known from the early Eocene to the
early Oligocene; predominantly a European taxon
with a few later representatives in Asia, Africa, and
one from North America; approximately 18 genera of
small to medium-sized forms ranging from 200 g to
4kg. Dental formula: 2.1.4.3/2.1.4.3 or 2.1.3.3/2.1.3.3;
body size and dentition suggest frugivory in the

larger genera. Fused mandibular symphysis.
Known postcrania indicate leaping abilities as well as
slow quadrupedalism and climbing. Cercamoniines
comprised a sizable portion of the European fauna.
See Appendix 1 for taxonomy.

Cercamonius (= Protoadapis) brachyrynchus
Gingerich, 1975: adapoid prosimian from the late
Eocene of Europe belonging to the notharctid sub-
family Cercamoniinae; monotypic. Known from a
left mandibular fragment recovered early in the
twentieth century; consequently, some workers
retain this species in Protoadapis. Estimated body
mass around 4 kg. Dental formula uncertain, but has
three lower premolars rather than four as in many
cercamoniines; fused mandibular symphysis. See
Appendix 1 for taxonomy.

cercaria: free-swimming larval form of the blood
fluke that penetrates human skin and results in the
disease schistosomiasis. Plural: cercariae.

Cercocebus E. Geoffroy, 1812: cercopithecine
genus to which the mangabeys belong. There are four
species with an estimated five subspecies.
Distributed in varied types of forest of western and
central equatorial Africa. Arboreal; diurnal;
quadrupedal. Body mass from 3 to 12kg; sexual
dimorphism in body size. Dental formula: 2.1.2.3;
frugivorous. Possess cheek pouches for storing
food. Lives in bands of 10-20 individuals, including
both mixed-sex groups and one-male units. Recent
taxonomic revision based on morphology, biochem-
istry, and ecology resulted in the black mangabeys
being moved to the genus Lophocebus. Evidence
suggests that Cercocebus shares ancestry with
Mandrillus whereas Lophocebus is more closely
related to Papio and Theropithecus. See Appendix 2
for taxonomy, Appendix 3 for living species.

¥ Cercopithecidae: catarrhine family, consisting of
the subfamilies Cercopithecinae and Colobinae.
Adjective: cercopithecid. This family first appeared
in the fossil record during the Miocene. See
Appendix 2 for taxonomy, Appendix 3 for living
species.

Cercopithecinae: subfamily of the catarrhine family
Cercopithecidae, consisting of approximately o
genera and 54 species, and that includes the baboons,
macaques, vervets, and guenons. Adjective: cercop-
ithecine. Widely distributed group that ranges from
western Africa into the islands of Southeast Asia.
Cercopithecines are medium-sized species with few
exceptions. See Appendix 2 for taxonomy, Appendix
3 for living species.

¥ Cercopithecoidea: one of the two superfamilies
belonging to the infraorder Catarrhini; Old World
monkeys. One living family and two subfamilies.
Widely distributed and highly successful group of



monkeys. Adjective: cercopithecoid. See Appendix 2
for taxonomy, Appendix 3 for living species.

Cercopithecoides Mollett, 1947: genus of colobine
monkeys known from the Pliocene of Africa; two
species. Estimated body mass ranges from 15 to 35 kg.
Sexual dimorphism appears to be present in canine
size only. Dental formula: 2.1.2.3. Postcrania strongly
suggestive of a terrestrial adaptation. Based on
molars with bulbous cusps, limb structure, and its
recovery from savanna environments, it has been
suggested that this monkey was a terrestrial forager
that consumed soft gritty morsels rather than the
folivorous diet of extant colobines. See Appendix 1
for taxonomy.

cerebral Rubicon

Cercopithecus Linnaeus, 1758: catarrhine genus of
the guenons consisting of about 20 species (although
this number is in flux) and numerous subspecies
(see box below); some subspecies sympatric.
Distributed throughout Africa in forested environ-
ments. Mostly large monkeys, ranging in body mass
from 1.8 to 12 kg. Noted for their diversity in pelage
color and markings. Sexually dimorphic in body size
and canine teeth. Dental formula: 2.1.2.3; primarily
frugivorous. Sympatric species often found in asso-
ciation. One-male unit is a common social group. See
Appendix 2 for taxonomy, Appendix 3 for living
species.

cerebellar cortex: outer layer of the cerebellum.

Species groups within the genus Cercopithecus

Cercopithecus species groups are clusters of guenon species that are considered so closely related that they
may not be separate species. The genus Cercopithecus contains at least 20 different species. However,
many researchers feel that some of these species may actually be subspecies of other species, and lump
them with close forms into eight species groups. These groups are the C. cephus group (5 species),

C. (= Chlorocebus) aethiops group (1 species, but 21 subspecies), C. diana group (3 species),
C. neglectus group (1 species), C. hamlyni group (1 species), C. I'hoesti group (2 species), C. mitis group
(2 species), C. mona group (5 species). See Cercopithecus, Chlorocebus, lumper, and splitter.

Cercopithecus cephus group: consists of C. cephus, C. ascanius, C. erythrogaster, C. erythrotis, and
C. petaurista. Some workers think these five species represent one polytypic species, whereas others
think that the subspecies contained within these five species may be separate species.

Cercopithecus diana group: consists of C. diana, C. dryas, and C. salongo.

Cercopithecus I’hoesti group: consists of C. I'hoesti and C. preussi. Many researchers think that the
subspecies contained within these two species may be separate species in their own right.

Cercopithecus mitis group: includes C. mitis and C. nictitans. Many researchers think that the
subspecies contained within these two species may be separate species in their own right.

Cercopithecus mona group: consists of C. mona, C. campbelli, C. denti, C. pogonias, and C. wolfi. These
forms are sometimes placed in C. mona as subspecies.

cerebellar hemisphere: one of two bilateral hemi-
spheres of the cerebellum.

cerebellar peduncle: structure within the mid-brain

or mesencephalon consisting of three paired cylin-

drical structures containing an aggregation of

ascending and descending fiber tracts that support

and connect the cerebrum to structures in the hind-

brain; e.g. the cerebellum.

cerebellum: structure within the hindbrain or

rhombencephalon that functions to maintain bal-

ance and motor coordination. After the cerebrum, it

is the second largest structure of the brain. See

metencephalon.

cerebral aqueduct: channel containing cerebrospinal
fluid that connects the third ventricle with the
fourth ventricle of the brain. Aka aqueduct of Sylvius,
mesencephalic aqueduct.

cerebral arterial circle: arterial vessel located on the
ventral surface of the brain around the pituitary
gland. Aka circle of Willis.
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¥ cerebral cortex: convoluted outer layer of the cere-
brum composed of gray matter. The cerebral cortex
consists of millions of closely packed neurons and con-
tains regions associated with learning and cognition.

cerebral dominance: see brain lateralization and
dominant hemisphere.

cerebral gyri: convex portion of the convolutions of
the cerebral cortex, separated by the cerebral sulci.

cerebral hemisphere: one of the two lateral halves of
the cerebrum.

cerebral peduncles: paired bundle of nerve fibers
along the ventral surface of the mid-brain that con-
duct impulses between the pons and the cerebral
hemispheres.

cerebral Rubicon: hypothetical dividing line between
the smallest known brain size of AMHs (about
885cm?) and the largest known brain size of a great
ape (about 650cms3). A. Keith set the Rubicon at
750 cm3, F. Weidenreich at 700 cm3, and H. Vallois at
800 cm3. Aka mental Rubicon.
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cerebral skull: portion of the skull that excludes the
mandible, i.e. the cranium.

cerebral sulci: divisions between the cerebral gyrion
the surface of the cerebral cortex.

cerebretonia: sensitive and introverted personality,
associated with ectomorphy in Sheldon’s system of
constitutional typology.

cerebrospinal: of or pertaining to the brain and the
spinal cord.

cerebrospinal fluid (CSF): clear, lymphlike fluid that
forms a protective cushion around and within the cen-
tral nervous system and fills the ventricles and sub-
arachnoid space; it also buoys the brain. Cerebrospinal
fluid is produced by the choroid plexus of the brain.

cerebrotype: standardized volumetric fractions of the
principal morphological divisions of the mammalian
brain for a species, i.e. telencephalon, dien-
cephalon, mesencephalon, medulla, and cerebel-
lum. Subcomponents of the telencephalon include
the neocortex, hippocampus, schizocortex, septum,
piriform cortex, olfactory bulb and striatum.

} cerebrum: area of the mammalian forebrain in both
cerebral hemispheres united by the corpus callosum,
and that consists of the outermost layer of brain cells
whose function is associated with higher forms of
memory, learning and intelligence. It also controls
instinctual and limbic (emotional) functions. In
higher primates the cerebral cortex has expanded
to cover the entire brain, and is the largest portion of
the central nervous system. See telencephalon and
limbic system.

ceremony: complex social behavior that has a con-
stant form and is repeated nearly the same each time
it is performed; ritual behavior, e.g. begging, pat-
terns of courtship, or greeting ceremonies among
chimpanzees.

cerumen: wax-like substance secreted by glands that
line the external ear canal. The functional purpose of
cerumen may be to trap insects that enter the ear.
Cerumen is inherited as a simple Mendelian trait and
is polymorphic with a yellow waxy variety (domi-
nant) and a gray dry variety. Frequencies of the two
varieties of cerumen vary in human populations. Aka
earwax.

ceruminous gland: specialized integumentary gland
that secretes cerumen into the external auditory
canal.

¥ cervical: pertaining to the neck region or a necklike
structure, e.g. the cervical vertebrae.

cervical curvature: convex anterior (secondary) cur-
vature of the vertebral column corresponding to the
region of the cervical vertebrae; one of the four
curvatures of the vertebral column that help distrib-
ute the body’s weight over the center of gravity and
provide resiliency.
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cervical ganglion: cluster of postganglionic nerve cell
bodies located in the neck near the cervical vertebrae.

cervical line: demarcation between the crown and the
root at the neck of a tooth.

cervical plexus: network of spinal nerves formed
by the anterior branches of the first four cervical
nerves.

cervical rib: accessory pair of ribs that originate in the
cervical region, are found in less than 1% of AMHs,
and can cause nerve and artery problems. Aka neck
rib. See vestigial trait.

cervical vertebrae: first seven vertebrae of the mam-
malian vertebral column; the vertebrae of the neck.
See atlas and axis.

cervix: necklike structure, e.g. the cervix of a canine or
the cervix of the uterus. Adjective: cervical.

Cf., Cfr.: see confer.

C-factor paradox: conundrum that many eukaryotic
organisms contain more DNA than appears to be nec-
essary; may be explained by selfish DNA.

CFTR: sce cystic fibrosis transmembrane regulator.

chacma baboon: vernacular for Papio ursinus.

Chagas’ disease: uncommon protozoan disease
caused by infection with Trypanosoma cruzi and
transmitted by the bite or feces of an infected
species of bloodsucking bug (the ‘kissing bug’). Of
New World origin, primarily Brazil. Symptoms in
adults include fever, gastrointestinal compli-
cations and possible cardiomyopathy; Charles
Darwin recorded having been bitten by a kissing
bug in South America, and there has been some
speculation that the pattern of his later illness was
compatible with this disease. Aka American try-
panosomiasis.

Chagnon, Napoleon (1938-): US biocultural anthro-
pologist at UCSB. Chagnon was an anthropologist
with J. V. Neel’s multidisciplinary expeditions to
Venezuela, and has spent several cumulative years
among the Yanomamé since 1964. Chagnon pub-
lished descriptions of the lifeways of these people,
with particular emphasis on demographic dynamics.
This culminated in Yanomama: Fierce People (1968), and
became required reading in introductory classes; sup-
plemented by Chagnon’s films on the same themes, he
became a high-profile authority on human warfare. In
the 1990s Chagnon’s interpretations of Yanomamé
warfare came to have a sociobiological emphasis,
and he and his colleagues, including Neel, came
under severe criticism from cultural anthropologists.
The issues surrounding their fieldwork remained
contentious and unresolved in 2004. Chagnon was
instrumental in founding the Yanomamé Survival
Fund. He was co-editor (with W. I Irons) of
Evolutionary Biology and Human Social Behavior: An
Anthropological Perspective (1979).



chain of being: see Great Chain of Being and Scala
Naturae.

chain termination codon: one of three codons that
specifies the end of translation and that does not code
for an amino acid. They are UAG, UAA, and UGA. Aka
stop codon.

chalcedony: waxy, translucent cryptocrystalline
siliceous rock; a material often quarried for use in
making stone tools. Both chert and flint are opaque
varieties of chalcedony. The red variety is called
carnelian and the yellow is called jasper.

chalcedony tool: any implement made from chal-
cedony.

Chalicomomys Beard and Houde, 1989: archaic
mammal known from the early Eocene of North
America belonging to the plesiadapiform family
Micromomyidae; monotypic. Small body size,
estimated at 12 g, strongly suggestive of insectivory.
See Appendix 1 for taxonomy.

challenge: in immunology, exposure to an antigen
after specific immunization.

challenge display: highly emotive exhibition of
aggression performed by one male directed towards
another.

chalone: substance that inhibits cell division and is
synthesized by mature cells of the tissue upon which
it acts.

chamaeconchic: in reference to the cranial index,
with an index of between 80.00 and 84.99; such an
individual is considered to be round-headed.

chamaecranic: in reference to the orbital index, with
an index of 75.99 or less; such an individual is con-
sidered to have wide orbits.

chamaedont: pertaining to teeth with low crowns.

chamaeprosopic: pertaining to a person with a short,
broad face.

chamaerrhinic: in reference to the nasal index, with
an index between 51.00 and 57.99; such an individual
is considered to have a wide nasal aperture. An
earlier approach referred to this type as platyrrhinic,
with an index of 53.00 or greater. Aka broad-nosed.

Chambers, Robert (1802—71): publisher, writer and
amateur geologist. Chambers was the anonymous
author of Vestiges of the Natural History of Creation
(1844).

chance: 1. absence of cause or design. 2. luck or for-
tune. 3. a numerical possibility or probability of an
occurrence.

chance mummification: see mummification.

chance variation: in the nineteenth century, the
irregular appearance of sports (mutations) in popu-
lations of organisms.

Chancelade: archaeological site found in 1888 near
Periguex in the Commune of Chancelade in the
Dordogne Valley, France, dated to 18-12kya, and
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Charcot-Marie-Tooth disease

that contains Magdalenian artifacts and hominid
remains, including the flexed burial of a nearly
complete skeleton attributed to Homo sapiens
Cf. Cro-Magnon. The skeleton has been regarded
as having features similar to those of modern Artic
Inuit. Aka Raymonden Rockshelter.

change: in biology, a definite and continuous process
of adaptation, usually accompanied by an increase in
differentiation; evolution.

chaos theory: organizing set of hypotheses that
propose that there exists a regularity in phenomena
that appear to be random; such patterns have been
termed chaotic behavior.

chaperone proteins: auxiliary polypeptides that sta-
bilize sections of a partly folded protein during its
formation.

¥ character: 1. any variable feature or property of an
organism that can be used for comparative purposes;
aka characteristic. 2. observable feature of a develop-
ing or fully developed individual, such as a tooth cusp,
a molecular sequence, a rate of metabolism, or a psy-
chometric attribute. In genetics, characters influenced
by only one gene are called oligogenic traits; those
influenced by two or more are called polygenic char-
acters. Aka morph, trait, phene.

character displacement: pattern observed in some
closely related populations, in which certain traits
are more exaggerated or divergent where the
ranges of the populations overlap. Increased differ-
ence between two closely related species where
they live in the same geographic region; explained
by the relative influences of intra- and interspecific
competition in sympatry and allopatry. See niche
divergence.

character divergence: Darwin’s term for differences
developing between two or more related species in
their geographic region of coexistence, owing to the
selective effects of competition.

character stasis: constancy of a phenotypic character
within a lineage over time.

character state: 1. scoring of the presence or absence
(+/-) of a character, regardless of size variations. 2.
assessment of a morphological trait as either primi-
tive or derived.

character weighting: assignment of more or less
importance to certain traits over others when using
them to infer evolutionary relationships. For example,
brain size increase is often considered more important
than other hominine adaptations.

characteristic fossil: fossil diagnostic for a given
stratigraphic unit or temporal period; aka index
fossil, diagnostic fossil.

characteristic species: sce index species.

Charcot-Marie-Tooth disease (CMT): set of related
conditions characterized by progressive loss of feeling
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in arms and legs, and progressive limb atrophy; CMT
is caused by mutations in a peripheral myelin protein
gene (PMP22). CMT is heterogenous; there is an auto-
somal dominant (CMT 1), an autosomal recessive, and
an X-linked form (CMTDz2), each of which has several
types and subtypes. CMT is also associated with a sim-
ilar condition, Dejerine Sottas syndrome (DSS). CMT
is the most common inherited peripheral neuropathy,
and is found worldwide.

Chargaff’s rules: observation that (1) the measured
ratios of A: Tand G : Cin DNA both approached 1:1;
and (2) that the number of purines (A + G) equals
the number of pyrimidines (T + C). Aka Chargaff’s
ratios.

charged tRNA: transfer RNA to which an appropriate
amino acid is attached.

Chari tuff: Pleistocene volcanic deposit at Koobi Fora,
Lake Turkana, dated by K/Ar to 1.39-1.2 mya (upper
layers as recent as 600 kya).

charismatic animals: in conservation biology, ani-
mals that elicit great emotional support from the lay
public for conservation measures to preserve them,
e.g., gorillas, pandas, elephants, and lions.

Chatelperron point: small knife blade with
flaked blunting of one edge, characteristic of the
Aurignacian tool tradition. Aka backed blade.

1 Chatelperronian tool tradition: Upper Paleo-
lithic ‘transitional’ tool industry found in France
and northern Spain and thought by some to have
been created as Neandertals modified (or mim-
icked) technology borrowed from the Aurignacian
of AMHSs, but thought by others to precede the
latter industry. Found at about 35-29 kya in at least
three French sites: Arcy-sur-Cure, Roc de
Combe, and Saint Césaire; an early form of
the Perigordian. Cf. Uluzzian, Szeletian and
Buhunician tool traditons(s).

cheater: in the sociobiological literature, referring to
an individual that has not reciprocated or returned
an altruistic act.

check sheet: tool used in behavior studies in which
columns and rows of a list of possible observations
are put on paper and may be quickly checked off with
a pencil as they occur; other aspects of the check sheet
may include the number of times a behavior is per-
formed and the time span between observations.
Modern check sheets have been incorporated into
computer technology.

checkpoint: any part of the cell cycle when a certain
protein controls the cellular processes.

checks and balances system: pertaining to a mode
of physiological control in which two separate com-
ponents, one stimulatory and the other inhibitory,
attenuate the behavior of a system. Heart rate, for
example, is stimulated by the sympathetic division
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and inhibited by the parasympathetic division of
the autonomic nervous system. See feedback.

Cheddar Gorge Man: relatively complete skeleton
found in 1903 in the caves of Cheddar Gorge in south-
west England. The skeleton of the 23-year-old man
was dated at 9 kya, showed signs of a violent death,
and was buried with Mesolithic artifacts. Oxford
scientists extracted mtDNA from a tooth cavity of the
fossil and in 1997 matched the sample to a history
teacher living in present-day Cheddar village.

Chédiak-Steinbrinck-Higashi syndrome: herita-
ble autosomal recessive condition characterized by
decreased hair and eye pigmentation, and a tendency
toward infections and lymphomas; a defect of lyso-
some formation. There are analogous conditions in
several animal species.

cheekbone: vernacular for zygomatic bone or malar
bone.

cheek flange: flap on the side of the male orangutan
face composed of fibrous tissue; bilateral cheek
flanges enlarge the male’s face and are believed to
enhance a male’s aggressive display.

cheek pouch: one of a pair of sacs on either side of the
face opposite the cheek teeth that are formed from
the adjacent oral membrane; these pouches are used
to store and carry food items temporarily; facial
musculature assists in emptying these sacs. Cheek
pouches are common among rodents, but among pri-
mates they are found only in the Cercopithecinae;
these structures contain the carbohydrate digestive
enzyme amylase and cercopithecines appear to force
chewed food into the cheek pouches before swallow-
ing. Aka buccal pouches.

cheek pouch monkey: term sometimes used for the
Cercopithecinae, who possess a cheek pouch.

} cheek tooth: one of the postcanine teeth, i.e. the
premolars and molars. In primates the cheek teeth
are used for pulping, crushing, or pulverizing.

cheilion: most lateral point of the lips.

cheiloscopy: observation and analysis of the lines and
wrinkles of the lips. These lip marks are considered
to be unique to each individual and can aid in
identification.

cheiridia: rays; used in reference to the bones of the
paws or foot and hand.

Cheirogaleidae: prosimian family to which dwarf
and mouse lemurs belong, consisting of five genera
and eight species confined to the island of
Madagascar. Adjective: cheirogaleid. See Appendix 2
for taxonomy, Appendix 3 for living species.

Cheirogaleus E. Geoffroy, 1812: prosimian genus to
which the dwarf lemurs belong; located throughout
Madagascar. There are two recognized species. Small
(body mass 150-600 g), nocturnal (possess tapetum
lucidum); arboreal quadrupeds. Dental formula:



3.1.3.3; predominantly frugivorous. Dental comb
present; grooming claw on second digit of hind paw.
A characteristic of dwarf lemurs is their thick tails, in
which fat is stored and used during seasonal torpor
during the dry southern winter of Madagascar.
During the day and during hibernation, individuals
form ‘balls’ of several animals for heat conservation
and congregate in sleeping ‘dormitories’ in hollow
trees; however, during their active cycle they are
noyau and the females have home ranges that are
overlapped by the male home ranges. See Appendix 2
for taxonomy, Appendix 3 for living species.

cheironym: unpublished scientific name; manuscript
name under consideration.

cheirotype: type specimen as designated by its
cheironym.

chelation: way in which metals bind to certain mole-
cules, such as proteins. Heme is an iron chelate, and
the porphyrin ring is a magnesium chelate.

Chellean: pertaining to crude Lower Paleolithic
bifacial choppers and hand-axes found in sites that
date to the basal Pleistocene of Europe; archaic
cultural stage named after a French site (Chelles-
sur-Marne) where such tools were first discovered in
1847. Now called Abbevillian.

Chellean Man: paleontologist Louis Leakey’s name
for the fossil hominid that he and Mary Leakey pur-
sued for over 30 years at Olduvai Gorge, the alleged
maker of the ‘Chellean’ tools (actually Acheulean, as
the Chellean tradition is restricted to Europe).
Leakey found what he believed to be this Man in
December, 1960; see OH 9 and site LLK II.

Chemeron: archaeological site found in 1965 near west
Lake Baringo in the Tugen Hills, Kenya, dated to
2.5-1.5mya, and that contains hominid remains,
including a temporal fragment (KNM-BC 1) of genus
Homo sp. indet.; originally referred only to the
Hominidae. A few researchers prefer the attribution
Australopithecus cf. boisei. See Mabaget and
Baringo.

Chemeron Formation: sedimentary unit in the Lake
Baringo region of Kenya. A younger segment is dated
to 2.5-1.5mya. Paleoenvironment reconstruction,
from faunal lists, suggests a lake or lake marginal
regime. An older segment at Tabarin is dated to
4.48—4.41mya, and contains the Tabarin mandible
fragment (KNM-TH 13150).

chemical maturity: levels of body potassium and
bone mineralization in an individual relative to the
standard adult values.

Chemiogut: archaeological site found in 1970 near East
Lake Baringo, Kenya, dated to 1.25 mya, and that con-
tains hominid remains, including a cranial fragment
assigned to Australopithecus (= Paranthropus)
boisei (KNM-CH 304).
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Chesowanja

Chemiogut Formation: sedimentary unit in the Lake
Baringo region of Kenya, dated to 1.24 mya.

chemistry: science concerned with the composition
and interactions of matter. See biochemistry and
organic.

chemokine (C-C) receptor 5 (CCRs): identified as a
co-receptor for the human immunodeficiency virus-1
(HIV-1). The other major receptor is the CD4
co-receptor. The co-receptors are found on the
plasma membrane of CD4+ T cells. A 32 base pair
deletion (designated A32) in the gene results in a
frameshift and premature termination of mRNA
translation. The resulting product cannot be utilized
by the HIV-1, and is at least partly responsible for
long-term survivorship in HIV-1-exposed individu-
als. Almost 20 mutations in the CCRs receptor,
including A32, confer immunity or variable resist-
ance to HIV-1 penetration of CD4+ T cells, with
homozygotes being at an advantage relative to het-
erozygotes. The CCR5 co-receptor also attenuates the
severity of asthma and rheumatoid arthritis.

¥ chemoreceptor: neuroreceptor that is stimulated
by presence of chemical molecules.

chemotherapy: use of drugs in the treatment of
disease. Adjective: chemotherapeutic.

Chenggong: archaeological site found in 1985 near
Longtanshan, Chenggong County, Yunnan Province,
China, dated to about the middle or early late
Pleistocene and that contains artifacts described as
paleoliths. Fossil hominid remains include a human
tooth attributed to Homo erectus. Other teeth are
attributed to Homo sapiens. Aka Longtanshan.

Chenjiawo (Lantian 1): archaeological site found in
1963 near Chenjiawo, in Lantian County, Shaanxi
Province, China, dated to 1.15 mya—s00 kya, and that
contains large quartz chopping tools, cores and
flakes. Hominid remains include a chinless adult
mandible (Lantian 1, probably female), attributed to
Sinanthropus lantianensis (= Homo erectus). Aka
Ch’enchiawo, Lantian 1. See Gongwangling Hill for
the Lantian 2 calotte.

cherry-crested mangabey: vernacular for Cerco-
cebus torquatus.

chert: impure cryptocrystalline siliceous rock found
in sedimentary limestone; often used in stone tool
manufacture, as at Olduvai Gorge. Because chert
tends to splinter, forming flat fractures, it forms
cruder tools than those made of flint. Its primary
component s silica, and it is considered an opaque
variety of chalcedony.

chert tool: any implement made from chert.

Chesowanija: archaeological site found in 1970 near
East Lake Baringo, Kenya, dated to >1.34 mya,
and that contains hominid remains including a
cranial fragment attributed to Australopithecus
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cf. boisei (KNM-CH 1) and a fragmentary molar
(KNM-CH 302).

Chesowanja Formation: sedimentary unit in the Lake
Baringo district of Kenya, dated to 1.42 * 0.07 mya.
chest-beating display: ritualized communicative
behavior among male gorillas that involves standing
bipedally and poundingair sacs contained within the
chest making a loud booming sound, in response to

interlopers.

chest breadth: anthropometric measurement; dis-
tance between the left and right sixth ribs on the
mid-axillary line as measured with spreading
calipers. Used for indexes of growth in children and
adolescents and for human engineering.

chest circumference: anthropometric measure-
ment; distance around the chest; a tape is placed
under the arms and passed along the horizontal
plane at the level of the fourth costo-sternal joint; the
measurement is taken after a normal expiration.
Used for indexes of body frame size; in infants, chest
circumference is used for nutritional assessment.

chest depth: anthropometric measurement; distance
between the sternum at the fourth costosternal
joints and the spinous processes on the same hori-
zontal plane as measured with spreading calipers.
Used for indexes of growth in children and adoles-
cents and for human engineering.

chest expansion: dimension that is the difference
between maximum chest girth at inspiration and
minimum girth after expiration of the lungs.

chestnut-bellied titi: vernacular for Callicebus
calligatus.

Chetverikov, Sergei S. (1880-1959): Russian geneti-
cist; author of a 1926 paper which, taken with those
of Fisher, Haldane and Wright c. 1930, led to the
modern synthesis of genetics and evolutionary
theory. Chetverikov was imprisoned after 1929 for his
support of Mendelism rather than Lysenkoism.

chevron bone: small V-shaped bone that forms the
hemal arch of a caudal vertebra.

chewing: see mastication.

Chi Ku Shan: see Chicken Bone Hill.

chi-square test (y*): statistical test for the degree of
difference between a set of observed values or fre-
quencies and its corresponding set of expected values
or frequencies generated by the hypothesis being
tested, and that utilizes the y* statistic. A goodness-
of-fit test for one variable, or a test of independence
for several variables. Aka chi-squared test.

chiasma: 1. crossing of nerve tracts from one side of
the central nervous system to the other; aka
chiasm. 2. The physical location of cross-overs in inti-
mately synapsed homologous chromosome pairs
which, only in meiosis, lasts from late prophase up
to early metaphase. Plural: chiasmata.
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chiasma interference: cither more or less frequent
formation of chiasmata between homologous chro-
mosomes than can be explained by chance.

chiasmatype hypothesis: hypothesis in genetics that
crossing over between nonsister chromatids results in
the formation of chiasmata; proposed by cytologist
F. A. Janssens (1843-97) in 1909, the concept is still
held in the general case to be nonfalsifiable.

Chicken Bone Hill: Chi Ku Shan; local name in 1918 for
the archaeological site known today as Zhoukoudian.
So named because of the red clay found there full of
the hollow bones of fossil birds.

Chicxulub structure: putative crater off the Yucatan
peninsula of Mexico of late Cretaceous age, thought
to be the major impact site implicated in the aster-
oid impact model of K/T extinctions.

chignon: ‘bunning’ or elongation of the occipital
region. Characteristic of Neandertals. See occipital
bun.

chilblain: condition resulting from excessive exposure
to cold temperature, marked by inflammatory
swelling of hands and feet accompanied by severe
itching and burning sensations, and sometimes
ulceration; usually affects individuals with a history
of cold limbs in summer as well as in winter. Aka
pernio.

child: young person between the stages of infancy and
adolescence. See childhood.

childbearing age: in females, the period during
which the reproductive system is fully functional.

t childhood: stage in the human life cycle that suc-
ceeds infancy and precedes the juvenile growth
stage. The childhood stage usually begins at wean-
ing (between the ages of one and three in many
cultures) and lasts until the age of about ten years.
During this interval children are still dependent
upon adults for food and other resources, including
intensive care. Childhood is characterized by greater
neurological development and less physical develop-
ment. See child.

childhood growth period: stage in the growth of
human children that occurs between the end of
infancy and the start of the adolescent growth
spurt, usually about the ages of 2—10 years; character-
ized by rapid neurological development but slow
physical growth and development.

Childe, V. (Vere) Gordon (1892-1957): Australian
archeologist, prehistorian at the University of
London. Proponent of a version of cultural evolution
termed unilineal evolution, with an emphasis upon
technological innovation, an approach that gives rise
to historical narratives. Also proposed the Neolithic
Revolution hypothesis to explain the origins of
agriculture. Author of Man Makes Himself (1951) and
What Happened in History (1942).



chill: sensation of coldness ranging from moderate to
severe, sometimes accompanied in the latter range by
shivering and fever.

chimera: 1. any hybrid structure not commonly found
in nature. In chemistry, chimeras are often used as
tools to elucidate protein structure and function. 2.
an entire organism consisting of amalgamates of
cells from more than one zygote; Cf. mosaic. See
chimeric twins and freemartin effect. 3. sometimes
used to describe the mistaken attribution of speci-
mens from more than one individual, or even species,
to the same individual fossil, as in the case of
Piltdown.

chimeraplasty: anthropogenic use of DNA repair
processes to repair a mutation; used in biotechnology.

chimeric gene: natural hybrid cistron produced by
the fusion of two formerly separate functional ele-
ments, such as the Trez gene that influences testicular
cell proliferation, and found only in members of the
Hominoidea.

chimeric twins: usually, blood group chimeras.
Fraternal twins whose blood contains cells derived
from its twin, as well as its own, are homologous
chimeras, whereas identical twins are isologous
chimeras.

} chimpanzee: vernacular for Pan troglodytes, but
see bonobo. Vernacular taken from the native Zaire
term kimpenzi for the bonobo or pygmy chimpanzee.

chin: vernacular for the mental protuberance; the
knob of bone protruding from the mid-line of the
mandible, found only in Homo sapiens.

Chinese: 1. ethonym for the autochthonous peoples
of central and eastern mainland Asia. 2. a subfamily
of the Sino-Tibetan family of languages.

Chinese white-cheeked gibbon: vernacular for
Hylobates leucogenys.

Chipetaia lamporea: tarsiiform primate from the
middle Eocene of North America. Body mass around
1kg. See Appendix 1 for taxonomy.

Chirogaleus samati Grandidier, 1868: synonym for
Cheirogaleus medius.

Chiromyoides Stehlin, 1916: archaic mammal of the
late Paleocene and early Eocene of Europe and North
America belonging to the family Plesiadapidae;
composed of five species. Hypothesized to be
descended from a Plesiadapis species. Dental for-
mula: 1-2.0-1.3.3/1.0.2.3; there is uncertainty regard-
ing the upper incisors and canine; there is also dental
reduction through time. The incisors are robust, the
mandible stout and deep, and the muzzle shortened;
these adaptations have suggested to some that this
animal filled a niche similar to the aye-aye
(Daubentonia) and used its incisors to gnaw away at
the bark of trees. Body size estimated to be between
150 and 300 g. See Appendix 1 for taxonomy.

choice test

Chiropotes Lesson, 1840: platyrrhine genus to
which the bearded sakis belong; two species. Found
in mature rain forests of central and northwestern
Brazil and the Guianas, where they occupy the upper
canopy. Diurnal; arboreal quadrupeds without a
prehensile tail. Range in body mass from 2 to 4 kg;
slight sexual dimorphism in body size; males have
well-developed temporalis muscles, which form
bulge on head. Pink face, long rounded beard that
emanates from cheeks and chin. Dental formula:
2.1.3.3; frugivorous and granivorous. Live in mixed-
sex troops of up to 25 individuals. See Appendix 2 for
taxonomy, Appendix 3 for living species.

Chiroptera: mammalian order to which the bats
belong; subdivided into two subclasses, the small
Microchiroptera and the larger Megachiroptera; one
of the four orders within the grandorder Archonta.

chiropteran: bat; member of the mammalian order
Chiroptera.

chisel: tool used for engraving, and which has a narrow
blade. The chisel was developed in Mousterian times.
Aka chiseau, burin-chiseau.

Chlorocebus Gray, 1870: monotypic catarrhine
genus to which the savanna guenons belong.
Taxonomy equivocal; some workers group the 21
subspecies into 4 separate species. Distributed from
western to eastern and southern equatorial Africa and
often found in savanna, but habitat variable.
Terrestrial, but sleep in trees. Diurnal. Quadrupedal.
Dental formula: 2.1.2.3; frugivorous. Slight sexual
dimorphism: males weigh around 4 kg, females 3kg.
Troop size ranges from 5 to 200 animals. Females are
the resident sex. See Appendix 2 for taxonomy,
Appendix 3 for living species.

chlorophyll: group of green pigments in plants that is
essential for the process of photosynthesis.

chloroplast: subcellular organelle containing chloro-
phyll, which transforms the energy in sunlight
into the energy of chemical bonds by the process of
photosynthesis.

Chlororhysis Gazin, 1959: genus of tarsiiform pri-
mate from the early Eocene of North America belong-
ing to the omomyid subfamily Anaptomorphinae;
two species; poorly known, but appears to be among
the most primitive anaptomorphines. Estimated
body mass around 160g. Dental formula: 2.1.3.3/
2.1.3.3; some workers suggest Chlororhysis was insec-
tivorous, but not necessarily exclusively; some of the
dentition attributed to this genus may actually
belong to another organism. See Appendix 1 for
taxonomy.

choice test: experiment in which an animal is pre-
sented with several objects or other animals (either
conspecifics or different species, depending on
what is being tested) either simultaneously or in



chorionic gonadotropin

succession, and observations are recorded, compiled,
and analyzed to determine subject preference.

cholera: acute infectious form of enteritis caused by
the enterotoxin choleragen produced by a bacillus,
Vibrio cholerae, in the human small intestine, where it
causes abnormal secretion of fluids from the
mucosal surface. In severe cases, cholera is mani-
fested by severe, painless, watery diarrhea with the
passing of rice-water stools, which are diagnostic,
resulting in dehydration, saline depletion, acidosis,
shock, effortless vomiting, muscle cramps, and a
characteristic faint, high-pitched voice. Cholera is
spread by feces-contaminated water and food.
Mortality is 70% in untreated cases. Cholera has been
implicated as a potential cause of the cystic fibrosis
polymorphism.

cholesterol: a white, waxy, crystalline organic eukary-
otic sterol that in higher animals is the precursor of
bile acids and steroid hormones and is a key compo-
nent of cell membranes, mediating their fluidity
and permeability. Most cholesterol is synthesized
by the liver and other tissues, but some is absorbed
from dietary sources, with each kind transported in
plasma by specific lipoproteins. Cholesterol is a uni-
versal tissue constituent present in all animal fats,
oils, bile, brain tissue, blood, plasma membranes,
and egg yolk, and can accumulate or deposit abnor-
mally, as in some gallstones.

chondrification: cartilage formation or conversion.

chondriome: collection of mitochondria in a cell’s
cytoplasm; part of a cell’s plasmon. Cf. genome.

chondroblast: cell that produces cartilage.

chondroclast: large multinucleated cell that resorbs
cartilage.

chondrocostal: of or pertaining to the cartilages of
the ribs; aka costochondral.

chondrocranium: that portion of the adult cranium
that is derived from the prenatal cartilaginous cra-
nium, and formed by endochondral ossification.
Cf. desmocranium.

chondrocyte: cartilage cell; cell embedded in matrix
that it secretes.

chondrodysplasia: inherited, autosomal recessive
condition characterized by deformed joints and
stunted growth, and caused by a mutation in one of
the genes important in collagen formation.

chondrogenesis: formation of cartilage. Aka chon-
drosis.

chondrogenic: facilitatiing of the formation of carti-
lage.

chondroitin: nitrogenous polysaccharide that is a
component of cartilage in the form of chondroitin-
sulfuric acid.

chondrosarcoma: rapidly growing cartilaginous
tumor; see sarcoma.

¥ chopper: large, roughly formed stone tool, large,
and usually circular. A generic term used to describe
any heavy polyhedral tool that is not shaped like an
ax, blade, etc.

chopper or chopping tool industry: crude chopping
tool tradition found east of Movius’ line, especially in
the later Lower Paleolithic of Asia at sites such as
Zhoukoudian; sometimes used as a synonym for
developed Oldowan.

chord: standardized method in anthropometry for
obtaining a straight line measurement from a curved
surface.

chord distance: graphical representation of the rela-
tionship between two populations based on a genetic
distance measure calculated from gene frequencies
or other population data.

¥ Chordata: phylum of the Animalia that contains the
vertebrates. Chordates are characterized by a noto-
chord at some stage of life, a single dorsal hollow
nerve cord, and pharyngeal slits. Approximately
42 500 species, including those contained within the
subphylum Vertebrata.

¥ chordate: bilaterally symmetrical animal character-
ized by distinct head-tail, side-to-side, and top—
bottom axes; trunk musculature is paired; possesses
either a rodlike or a segmented backbone.

chorea: any nervous disorder characterized by invol-
untary muscle action, as in Huntington disease,
Parkinson disease, and essential tremor.

chorematic index: measure of closeness of the greater
sciatic notch to the auricular pointin a pelvis; used to
distinguish male from female pelves in hominids.

chorioallantoic placenta: placenta that is composed
of two membranes. The outer membrane is the
chorion and the inner membrane is the highly
vascularized allantois. This form of placenta is
found in the metatherian bandicoots and most
eutherian mammals, but not rodents and primates,
who possess a chorionic placenta.

chorion: extraembryonic membrane that contributes
to the formation of the placenta. It surrounds the
amnion. Adjective: chorionic.

chorionic-allantoic placenta: kind of placenta in
which portions of the allantois fuse with the
chorion; lacking an umbilical cord. Found in most
mammals, but not rodents and primates, which have
a chorionic placenta.

chorionic gonadotropin (CG): protein hormone
secreted by the blastocyst and placenta that affects
sexual development while in utero as well as main-
taining the activity of the corpus luteum during the
first trimester of pregnancy; also thought to pro-
mote steroidogenesis in the fetoplacental unit and to
stimulate fetal testicular secretion of testosterone.
Aka human chorionic gonadotropin.
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chorionic placenta: kind of placenta with a direct
connection between the chorion and the fetus via the
umbilical cord; found in rodents and primates. Cf.
chorionic-allantoic placenta.

chorionic somatomammotrophin (hCS): a polypep-
tide hormone secreted by the placenta that enters
the maternal circulation and disappears from the
circulation immediately after delivery. It has growth-
promoting activity, is immunologically similar to
growth hormone, and inhibits maternal insulin activ-
ity during pregnancy. Aka human placental lactogen.

chorionic villi: fingerlike growths that extend from
extraembryonic membranes to implant into the uter-
ine wall.

chorionic villus sampling (CVS): method of sampling
fetal chorionic cells by insertion of a catheter
through the mother’s vagina and into the uterus.
Used in the diagnosis of possible biochemical and
cytogenetic disorders in the embryo, and usually
performed in week 8-12 of a pregnancy. The chorionic
villus is descended from the fertilized ovum. CVS
presents a slightly higher risk to the fetus than
amniocentesis. Aka chorionic villus biopsy.

choriovitelline placenta: placenta composed of a
chorion and a yolk sac. This form of placenta is found
among the metatherian mammals, with the excep-
tion of the bandicoots.

chorography: study of large regional events.

choroid: vascular, pigmented middle layer of the wall
of the eye.

choroid plexus: mass of vascular capillaries from which
cerebrospinal fluid is secreted into the ventricles of
the brain.

Chorora Formation: middle Miocene geological unit
in the Afar triangle, sampled in 1975-7; has yielded
vertebrate remains but as yet no fossil primates.

chorus: any group of primates that call in unison.

Chou K’ou Tien: district about 50 km southwest of
Peking (Beijing), China; see Zhoukoudian.

Choukoutien: obsolete spelling of Zhoukoudian.

Christmas disease: see hemophilia.

chromatid: cither one of two distinct longitudinal
subunits of a chromosome. The two identical sister
chromatids share a common centromere and consti-
tute a whole chromosome. Humans normally have
the species-specific diploid number of 23 pairs of
chromatids (2N = 46) in nondividing somatic cells,
and the haploid number of 23 unpaired chromatids
(N = 23)in mature sex cells or gametes. Aka unrepli-
cated chromosome. See mitosis and meiosis.

¥ chromatin: latticelike molecular conjugation of
DNA, RNA, histones, and nonhistone proteins that
forms the physical backbone of a chromosome or
chromatid. Originally defined as that portion of a
cell nucleus which ‘stained well’. See sex chromatin.
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chromosomal incompatibility

chromatin modification: epigenetic changes to
molecules that chaperone DNA, without an actual
change in a DNA sequence. See for example, DNA
methylation and histone modification. See also
chaperone proteins.

chromatin negative: having no Barr body in the
nucleus of a cell.

chromatin positive: having one or more Barr bodies
in the nucleus of a cell.

chromatin remodeling: a transient change in chro-
matin accessibility.

chromatography: any of a diverse group of techniques
used to separate mixtures into their constituents
through differential migration and absorption by a
solid such as a column of silica (column chromatogra-
phy) or a strip of filter paper (paper chromatography).
One common use in human biology is the isolation
of peptide fragments along a filter paper after diges-
tion by a proteolytic enzyme (such as trypsin) of the
original protein.

chromatophilic substance: membranes with attached
ribosomes found within the cell body of a neuron;
analogous to the rough endoplasmic reticulum of
other cells. Aka Nissl body.

chromoblast: embryonic pigment cell.

chromodomain: highly conserved sequence motif
that yields proteins that are components of large
macromolecular chromatin complexes and/or chro-
matin remodeling.

chromomeres: irregularly spaced, nodule-like
enlargements aligned serially on chromonemata or
chromosomes.

chromonema: coiled filament consisting of histone
proteins and DNA, which extends the entire length
of a chromatid in its attenuated, threadlike state.
Plural: chromonemata.

chromoprotein: any compound, such as hemoglobin,
composed of a pigment and a simple protein.

chromosomal aberration or mutation: change in
the normal number or structure of chromosomes
while visible under a microscope; see major chromo-
some anomaly.

chromosomal anomalies, major: sec MCA.

chromosomal chimaera: any mosaic individual
consisting of clones of cells constituted by numeri-
cally or structurally different chromosomes.

chromosomal imbalance: condition in which the
normal balance of an organism’s chromosomes and
genes has been upset by the addition or subtraction
of a full set of chromosomes, segments of chro-
mosomes, or single chromosomes. See polyploidy,
translocation, and trisomy.

chromosomal incompatibility: failure of phenotypi-
cally similar, sympatric populations to produce
viable and fertile offspring owing to numerical or



1 chromosome mutation

structural differences between the populations. See
stasipatric speciation.

chromosomal inheritance: transmission of traits
between generations owing to genetic factors located
on nuclear chromosomes; aka Mendelian inheri-
tance. Cf. cytoplasmic inheritance.

chromosomal inversion: sce inversion.

chromosomal mechanism: 1. any normal process
involving a chromosome(s) or chromatid(s), such as
recombination. 2. any abnormal process involving a
chromosome(s) or chromatid(s) that results in aneu-
ploidy, disrupts linkage groups, and/or affects the
fecundity or fertility of an organism.

chromosomal mosaicism: unusual condition in
which some of an individual’s cell lines have a certain
major chromosome anomaly, while other cell lines
are normal; see chromosomal chimaera.

chromosomal polymorphism: occurrence of a
chromosome in two or more alternative structural
forms within a breeding population. Aka a chro-
mosomal heteromorphism. Analogous to genetic
polymorphism.

chromosomal sex: determination of gender. In mam-
mals, the male is usually the heterogametic sex (XY)
and the female the homogametic sex (XX). Thus,
males carry the sex-determining chromosome, which
is actually a gene or a few genes (e.g. TDF gene or
SRY gene) usually located on the Y chromosome.
The SRY gene can rarely become translocated to its
segregation partner, the X chromosome. For this
reason, some rare XX individuals can be phenotypic
males in future generations.

chromosomal species: one of the mechanical deter-
minants of the reproductive species; all individuals
with the same diploid number and chromosome
structure are members of this set (i.e. the linear
arrangements of genes on chromosomes are also
identical). Phenotypically similar individuals that
are either aneuploid or have structural rearrange-
ments of chromosomes, although perhaps chosen as
mates, could experience meiotic problems that result
in a reproductive barrier.

chromosomal sterility: infertility in a viable hybrid
owing to numerical or structural differences between
parental chromosomes, as in the mule (1).

chromosomal variation: deviation from the modal
diploid number of chromosomes within a species.

¥ chromosome: transient pair of sister chromatids
(identical strands of DNA) joined by a centromere
and which have temporarily condensed to facilitate
segregation during cell division. Usually found in
the nucleus of a dividing eukaryote cell. A chromo-
some contains the genetic material (DNA) that is
passed from parents to offspring. Because chromo-
somes are distinctly visible only during cell division,

reference is commonly made to ‘the diploid number
of chromosomes’ rather than to the strictly correct
number of chromatids, which are the units perma-
nently present as chromatin in nondividing cells.
Aka replicated chromosome. See mitosis, meiosis,
and mitochondrial chromosome.

chromosome band: part of a chromosome that is
distinguishable from its adjacent segments by a dif-
ference in staining intensity. See euchromatin and
heterochromatin.

chromosome banding designation: species-
specific convention for the identification of banded
chromosomes. In humans, each homologous pair of
chromosomes is assigned a sequential number (HSA 1,
HSA 2, etc.), and the bands on the short (p arm) and
long (q arm) arms are each numbered from the cen-
tromere (pcen) to the terminus (pter) at the telomere.
The numbering scheme is hierarchical, with major
portions (1, 2, etc.) further subdivided into one or two
more tiers (e.g. 1q24.2). This nonsequential scheme
allows for additional band assignments as banding
techniques evolve.

chromosome banding technique: any of several
methods that treat and then stain chromosomes, pro-
ducing horizontal bands of characteristic lengths
thatare numbered sequentially from the centromeres
to the telomeres of each arm. The most common
techniques are C-banding, G-banding, Q-banding
and R-banding. Cf. chromosome painting.

chromosome bridge: bridge formed by an abnormal
chromosome with two centromeres, which is thus
pulled toward opposite poles during cell division.

chromosome evolution: the accumulation of chro-
mosome mutations in a lineage. Such mutations
may alter genomic content by altering synteny
and/or producing one or more position effect(s) that
may result in reproductive isolation even in the
presence of little phenotypic change.

chromosome imprinting: epigenetic process by
which one of two homologous chromosomes or
regions becomes altered, and performs differently
during a subsequent stage of development.

chromosome jumping: means of DNA cloning in
which one cloned segment is used to identify another
located a long distance away on the same chromosome.

chromosome map: graphic representation in linear
form of a chromosome in which the genes or
genetic markers belonging to a particular linkage
group assigned to that chromosome are plotted
according to their relative distances (in Morgan
units) from other markers.

1 chromosome mutation: any change in chromosome
structure and/or chromosome number. A standard
karyotype for each species is used for comparison.
Among the more common chromosome mutations are
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deletion, fusion, dissociation (fission), inversion, and
translocation. In primates, chromosome evolution
via such mutations is one of the major modes of estab-
lishing reproductive barriers between species or
demes that may otherwise be genetically similar, such
as the Bornean and Sumatran orangutan populations.
Aka chromosome aberration and chromosome anom-
aly. See major chromosome anomaly, aneuploidy,
triploidy and polyploidy.

chromosome number: a count of chromosomes or
chromatids, usually either the standard diploid
number of chromosomes or the standard haploid
number of chromatids in an individual displaying
euploidy for a species. Alternatively, the count in
an individual with aneuploidy. See nombre fonda-
mental.

chromosome painting: technique for staining whole
chromosomes, based on hybridization with fluo-
rescent labeled DNA sequences complementary
to DNA on each chromosome. Allows very specific
identification of chromosomes in a karyotype. See
chromosome banding designation and chromo-
some banding technique.

chromosome-specific sequence: DNA sequence
that is unique to a specific chromosome and that
contains the genes found only on that chromosome.
In contrast, much of the DNA on a chromosome
appears to be found in several or all chromosomes;
centromeric DNA, telomeric DNA, and certain repe-
titious DNAs make up this second group.

chromosome structure: length of DNA that consists
of a interspersed sequence of functional units called
genes, which are organized into linkage groups,
the tightness of which is dependent upon the recom-
bination fraction. The DNA is complexed within
chromatin.

chromosome theory of cancer: theory that cancer is
caused by abnormal chromosomes that result
from chromosomal mutations that occur during
mitosis, attributed to German cytologist Theodor
Boveri (1862-1915). Although the discovery of the
Philadelphia chromosome in 1960 lent some sup-
port to this hypothesis, recent efforts to identify the
causes of cancer have focused on mutations in DNA
such as the p53 tumor supressor gene.

chromosome theory of heredity (or inheritance):
hypothesis that principles of inheritance can be
understood if genes are located at specific sites on
chromosomes and that the behavior of chromosomes
during meiosis is the physical explanation for
Gregor Mendel’s observations. Proposed in 1902 by
Walter Sutton (1877-1916), this idea is still held to be
nonfalsifiable.

chromosome theory of inheritance: hypothesis
that genes are carried on chromosomes and that

chronogenesis

the behavior of chromosomes during meiosis is the
physical explanation for Gregor Mendel’s observa-
tions on the segregation and independent assort-
ment of ‘factors’ (genes).

chromosome walk: technique of overlapping short
pieces of sequenced DNA in a chromosome in order
to characterize the entire length.

chron: 1. designated unit of time. 2. a magnetic reversal
of relatively long duration, often interspersed with a
shorter reversal(s) called a subchron. Cf. biochron.
See paleomagnetism.

chronic: constant or habitual; inveterate.

chronic disease: any slowly progressing and persist-
ent disease or condition.

chronic exposure: continuous or frequently recur-
ring long-term exposure, often to low concentrations
or levels of some agent.

chronic malnutrition: impairment of health and
physiological function resulting from the failure of
the individual to obtain all the essential nutrients in
proper amounts and balance over an extended period
of time.

chronic mountain sickness: condition of natives or
long-term residents of high altitude characterized
by a loss of tolerance to hypoxia in a previously
acclimatized person, lowered ventilation rate, and a
profound increase in secondary polycythemia; symp-
toms include changes of color, fatigue, headache,
episodic stupor, anorexia, nausea, vomiting, and com-
promised visual acuity. Cf. acute mountain sickness,
altitude sickness. See acclimatization.

chronic myeloid leukemia (CML): chronic leukemia
of the myelogenous type, occurring mainly between
the ages of 25 and 60 years, usually, but not always,
associated with a unique chromosomal anomaly
such as the Philadelphia chromosome. The major
clinical manifestations are related to abnormal,
excessive, unrestrained overgrowth of granulocytes
in the bone marrow. Exhibits evidence for genomic
imprinting. Aka chronic granulocytic leukemia,
chronic myelocytic leukemia, chronic myelogenous
leukemia.

chronic obstructive pulmonary disease (COPD):
long-term airway obstruction that results from
emphysema, chronic bronchitis, asthma, or a com-
bination of these conditions.

chronic radiation: any amount of radiation received
in small quantities over a long period.

chronobiology: 1. study of biological rhythms. 2. study
of the duration of life and ways of prolonging it. See
gerontology.

chronocline: gradual change in a trait or traits over
long units of geological time. See cline.

chronogenesis: sequence of fossil organisms in
stratified rock.
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Circeo Cave Complex

Chronolestes simul Beard and Wang, 1995:
poorly known archaic mammal of the early Eocene
of Asia, belonging to the plesiadapiform family
Carpolestidae; monotypic. Earliest member of this
family. See Appendix 1 for taxonomy.

chronological age: 1. length of existence. 2. in many
societies, current duration of life as reckoned in solar
years. Cf. skeletal age, dental age, physiological
age, and anatomical age.

chronology: study of a sequence of related events,
such as a chronology of events relating to biology,
evolution, geology, and/or physical anthropology
(see Appendix 5 for such a chronology). Cf. relative
dating and absolute dating.

} chronometric dating: see absolute dating.

chronospecies: 1. successive species in an anagenetic
lineage that are assigned ancestor/descendant status
in a stratigraphic unit; paleospecies. 2. a group of fos-
sils whose justification as separate species is based on
a distance of time rather than of morphology. 3. any
species found in more than one temporal strati-
graphic unit.

chronostratigraphy: study of the dating and age
relationships of rock strata.

Chumashius balchi Stock, 1933: genus of tarsi-
iform primate from the late Eocene of North
America belonging to the subfamily Omomyinae;
monotypic; one of the more primitive omomyines.
It has been suggested that Chumashius is the ances-
tor of Omomys, although it is more likely that they
both share a common ancestor to which Chumashius
is closer. Estimated body mass around 300 g. Dental
formula: 2.1.3.3/2.1.3.3; known dental morphology
very similar to that of the living callitrichids,
suggesting insectivory and, perhaps seasonal,
gummivory for Chumashius. See Appendix 1 for
taxonomy.

chyle: milky fluid composed of lymph and digested
fat, adsorbed into the lymphatic capillaries
(lacteals) from the intestine during digestion. Chyle
is transported by the thoracic duct to the left sub-
clavian vein, where it becomes mixed with the
blood.

chyme: mass of partly digested food that passes from
the pylorus of the stomach into the duodenum of the
small intestine.

chymotrichous: pertaining to one who has wavy hair.

Cl: abbreviation for 1. cranial index. 2. confidence
interval.

cicatrisation: deliberate scarification of a body for
aesthetic reasons; also spelled cicatrization.

cicatrix: tissue that develops at a wound site; scar.

cilia: microscopic hairlike appendages on the free sur-
face of certain cells that serve either as a means of
locomotion or to move material past the cell; in

human females, cilia line the uterine tubes and
facilitate the transport of ova.

ciliary body: portion of the choroid layer of the eye
that secretes aqueous humor. It contains the ciliary
muscle.

cinchona bark: Peruvian Indian remedy for malaria
and other fevers; named for the wife of a Viceroy of
Cinchon who was dramatically cured of a fever;
introduced into Europe by Jesuits about 1630 CE;
quinine identified as an active ingredient in 1820;
Linnaeus named the genus Cinchon and several
species, all from South America; transplanted to
Africa and southeast Asia primarily by the East India
Company. Extract first given as a tea; later mixed
with chocolate, tonic water or other media. Other
constituents include quinidine.

cincona: see cinchona bark.

cingulate cortex: transverse connection located above
the corpus callosum; part of the limbic system.

cingulate gyrus: extensive circuitry within the limbic
system that is involved with the regulation of mater-
nal behaviors such as nursing, play behavior, and
infant-rearing skills. Also involved in the regulation
of pain and attention.

cingulid: ridge that surrounds the base of an upper
tooth crown; always found above the enamel-dentin
junction. Cf. cingulum.

cingulum: 1. ridge that surrounds the base of a lower
tooth crown; always found above the enamel-dentin
junction. Plural: cingula. Cf. cingulid. 2. tract of asso-
ciation nerve fibers in the brain that connects the
callosal and hippocampal gyri.

circa: seec.

circadian rhythm: cycles of metabolic activity and
behavior that occur within a 24 h pattern. This daily
thythmicity includes hunger, wakefulness, and
sleeping. Some circadian rhythms are influenced by
the cycle of light and darkness throughout the year;
however, when humans or animals are isolated from
the outside environment circadian rhythms remain
fairly intact. The mechanism that controls circadian
thythm is the endogenous biological clock. Cf.
infradian rhythm, ultradian rhythm.

circannual rhythm: annual cycle of behavior that is
independent of environmental factors.

circaseptan: time period of around seven days
(related to growth-rate periodicities).

Circeo Cave Complex: archaeological site found in
1939 in a cave on Monte Circeo, 100km south of
Rome, Italy, dated to c. 7okya, containing artifacts
and hominid remains including a cranium (Circeo I)
and fragmentary mandible (Circeo II), both attrib-
uted to Homo neanderthalensis, with a cranial
capacity of 1500 cm?. The individual may have been
intentionally ‘sacrificed’, then portions buried. Aka
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Monte Circeo; Grotta Guattari (Guattari Cave) is also
part of this complex.

circle of Willis: see cerebral arterial circle.

circulation: 1. act of moving or flowing in a circle or
circuit. 2. movement of the blood through bodily
vessels. 3. movement of substances through a circum-
scribed set of organs and tissues, e.g. placental circu-
lation, fetal circulation, lymphatic drainage.

circulatory system: system of organs and tissues that
move blood and lymph through the body, consisting
of the heart, blood, blood vessels, lymph, lymphatic
vessels, and lymph glands.

circumanal gland: see anogenital scent gland.

circumaustral: pertaining to distributions around
high latitudes of the southern hemisphere.

circumboreal: pertaining to distributions around
high latitudes of the northern hemisphere.

circumduction: movement of a body part so that the
distal end follows the path of an arc; this movement
is only possible for limbs attached to a ball-
and-socket joint.

circumpolar: pertaining to distributions around the
north or south polar regions.

circumpubertal years: age period that surrounds the
development of the reproductive system.

circumstantial evidence: collateral evidence from
which a case may be logically and reasonably inferred.

cis phase: see coupling linkage.

cis-trans: referring to the arrangement of two nonal-
lelic mutations on a given homologous chromosome
pair that can be either on the same chromosome (cis)
or one on each chromosome (trans). See coupling
linkage and repulsion linkage.

cistron: term synonymous with functional gene; a
length of DNA that, when transcribed into hmRNA
and edited into mRNA, will be translated into a gene
product that will perform a single function or form
part of a structure. Aka transcription unit, split gene,
coding strand. Cf. pleiotrophy.
CITES: see Convention on International Trade in
Endangered Species of Wild Fauna and Flora.
citric acid cycle: series of chemical reactions in
which food metabolites are oxidized, resulting in
the production of high-energy storage molecules of
ATP and the by-products of heat, water, and carbon
dioxide. This process takes place in the mitochon-
dria of the cells; Aka Krebs cycle, tricarboxylic acid
cycle.

CIVD: abbreviation for cold-induced vasodilation.

civilization: 1. level of cultural organization character-
ized by some researchers as a society with internal
social hierarchies, craft specialization, and cities
with large populations, and possessing methods of
reckoning, mathematics, and time-displaced commu-
nication. 2. stage of evolutionary development

clandestine

proposed by unilineal evolutionists that succeeded
both savagery and barbarism.

CJD: abbreviation for Creutzfeldt-Jakob disease.

Clactonian assemblage: lower Paleolithic flake tool
tradition of northwest Europe; the type site is
Clacton-on-Sea, in Essex, England.

Clactonian flake: flake with a nonfaceted striking
platform and that has an angle of 120° to the main
surface.

Clacton-on-Sea: archaeological site in Essex, England,
dated to ¢. 400 kya, and that contains concave scrapers,
cores and flakes with retouched edges, and a preserved
fire-hardened yew-wood spear point; type site for the
Clactonian flake culture. Aka Claxton.

¥ clade: species or set of species representing a dis-
tinct branch in a phylogenetic tree; a delimited
monophyletic unit formed by cladogenesis, i.e. that
group consisting of all the species descended from a
single common ancestor. Synonymous with mono-
phyletic group.

cladism: classification by means of shared derived
characters; see phylogenetic systematics.

cladistic affinity: degree of recency of common ances-
try; Cf. patristic affinity.

cladistic analysis: process of grouping taxa into sets
based upon the possession of shared, derived features
held in common by related groups.

cladistic species concept: species defined as the
members of an evolutionary lineage between two
branch points. If the biological species concept is
applied temporally, it can lead to arbitrary divisions
of alineage.

} cladistics: see phylogenetic systematics and
W. Hennig.

¥ cladogenesis: splitting of a lineage into two
distinct lineages; speciation; branching, dendritic
evolution, as opposed to anagenesis.

f cladogram: branching diagram or species tree
derived through cladistic analysis, in which the
derivation of a most probable order of nodes in a
branching pattern is given priority over branch
lengths. A genealogy is often assumed. Cladograms
may be either rooted (bushy) or unrooted (netic-
ular). Cf. phenogram, dendrogram, phylogenetic
tree.

clan: 1. an exogamous, unilineal descent group, usually
a matriline; clan members consist of remembered
lineages that trace descent from a hypothetical
common ancestor. Cf. gens. 2. term used for bachelor
herds among hamadryas baboons (Papio hamadryas);
it is felt that these clans may consist of related
individuals.

clandestine: 1. concealed or private. 2. referring to evo-
lutionary change not manifested in the adult stage of
an organism. 3. referring to a character present in the

105



claw

embryonic form of an ancestral species that mani-
fests in the adult form of a descendant species.

Clark, John Desmond (1916-2002): English-born US
anatomist, educated at Cambridge. Prehistorian of
Africa at UC Berkeley (1961-86). Clark worked in
Zimbabwe (then Rhodesia, Africa) in 1938, as curator
of the David Livingstone Museum. He was the dis-
coverer of the Kalambo Falls site in 1953. Often in
the field, he worked the Middle Awash on several
occasions. He was among the first to involve Africans
in excavation and research methods. He is remem-
bered for his extensive knowledge of lithic industries
of all archaeological time periods. He also excavated
in India, and in the Nihewan Basin near Beijing
in the 1980s. Author of 300 scholarly papers and 18
books including Atlas of African Prehistory (1967) and
The Prehistory of Africa (1970); co-editor of Kalambo Falls
(vol. 3, 2001).

Clark, Wilfred Edward Le Gros (1895-1971): British
physician and functional anatomist (Oxford); known
for early descriptions of the tree shrew (Tupaia, which
he considered a primate) and the tarsier (Tarsius)
while in Borneo (now Sarawak); compared the known
fossil primates to extant species, and believed in
viewing the total morphological pattern when con-
sidering adaptations and when attributing a fossil to
a taxon; probably the first major scientist to support
Dart’s view that australopithecines are hominids, at
the first Pan-African Congress in 1947. Supported the
arboreal theory of primate evolution; considered by
some to be the first primatologist; involved in the
exposure of the Piltdown fraud; critic of the Homo
habilis taxon; Viking Fund medallist (1955).

clasp reflex: paw grasp reflex present in most arboreal
mammals, including primates. It appears to be
associated with clinging onto the mother while she
carries the infant during travel. It is also present in
human infants and has been cited as a vestigial
behavior. See clinging infant.

¥ class: in the hierarchical system of classification of
organisms, the category below the phylum and above
the order; a grouping of similar, related orders. See
class Mammalia.

classic: 1. standard, model, or guide. 2. in paleontology,
any specimen that closely resembles a type specimen.

Classic Mongol: Mongoloid subgroup found in
Central Asia, Northern China, and Mongolia. Aka
Mongol, Mongoloid.

‘classic’ Neandertal: in reference to the Middle
Pleistocene European populations of Homo nean-
derthalensis that show the most extreme neander-
taloid features such as heavy brow ridges, elongated
skull, occipital bun and, historically, bowed femurs. It
was later recognized that malformations of the post-
crania were due to degenerative disease.

classical archaeology: study of Old World (Greek
and Roman) civilizations.

classical conditioning: form of learning in which
a previously neutral stimulus becomes a condi-
tioned stimulus when presented together with an
unconditioned stimulus. For example, in Pavlov’s
experiments, a bell was rung (neutral stimulus)
simultaneously with the presentation of food
(unconditioned stimulus) to a dog. After the dog had
learned to associate the ringing of a bell with the
presence of food, it would salivate every time a bell
was rung, whether or not food was present: the dog
had become conditioned to the ringing of the bell.
Cf. operant conditioning.

classical hypothesis: proposal that humans are pre-
dominantly homozygous at most loci and that this
degree of homozygosity produces predominantly
normal phenotypes.

classical school of genetics: aggregate of scholars
typified by H. J. Muller who argued for the impor-
tance of mutation, of directional selection, and the
reduction of polymorphism in natural populations
by natural selection. Cf. balance school.

¥ classification: arrangement of things into hierar-
chical classes (sets) based upon shared characteristics
or perceived similarity. Modern scientific classifi-
cations are generally Linnaean. See taxonomy. Cf.
folk classification.

classification of odors: taxonomy of olfactory sensa-
tions. The well-known schemes are those pro-
posed by Linnaeus (1752), Zwaardemaker (1895), and
Henning (1915).

classification of primates: arrangement of extant or
living (and sometimes fossil) primates into a hierar-
chical scheme, based upon shared characters or per-
ceived similarities. See Appendix 2 for an example of
a classification of living primates.

classification of races: sce racial classification.

clast: individual constituent of a rock.

clastic: having a tendency to crumble, break or divide;
e.g. pyroclastic rock.

clastogen: any substance that causes defective chro-
mosomes.

¥ clavicle: one of a pair of S-shaped bones of the
mammalian pectoral girdle; these bones connect the
shoulder to the axial skeleton and brace the scapu-
lae. Clavicles are considered a primitive trait; many
mammals have lost this structure and retention in
primates is believed to be associated with an arboreal
lifestyle. Animals with a clavicle are described as clav-
iculate. Aka key or collar bone.

claviform: pertaining to a clublike shape; clavicular.

claw: sheath formed from keratinized epidermal cells
located at the tips of the distal phalanges; claws are
usually sharp, curved and pointed. Claws are found
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on some of the digits of prosimians; claws secondar-
ily derived from nails (tegulae) are found on digits
2—5 among the Callitrichidae. Aka falcula.

claw climbing: locomotion in trees in which claws are
dug into vertical trunks or branches to keep the
animal moving forward; this is considered to be the
ancestral condition in primates.

cleavage: refers to a series of mitotic cell divisions of
the zygote that result in blastomeres, each of which
becomes progressively smaller with each succeeding
cleavage division.

¥ cleaver: large bifacial tool similar to a hand-ax but
with an oblique cutting edge; found in both
Acheulean and Mousterian sites.

cleft: fissure.

cleft palate: opening in the roof of the mouth caused
by failure of the palatal bones to close and fuse. A
multifactorial congenital condition with a partial X-
linked pattern of inheritance.

cleidocranial dystosis: genetic disorder character-
ized by lack of clavicles and abnormalities of the
face and cranium.

Clever Hans effect: condition in which an animal
may perform a behavior because it is given an uncon-
scious cue by a human observer. Clever Hans was a
horse that was reputed to perform arithmetic, but
actually responded to visual signs unwittingly
supplied by his handler. Ape language studies have
been criticized as possessing a Clever Hans effect.

climacteric: transition from the reproductive to the
post-reproductive phase of life; menopause is one of
the central events in a female, or normal diminution
of sexual activity in a male.

climate: long-term weather conditions for a given time
and place such as the Cenozoicera. See the indivi-
dual epochs: Paleocene, Eocene, Oligocene,
Miocene, Pliocene, Pleistocene, and Holocene.
Direct evidence for these climatic patterns and
changes comes from marine sediments (deep-sea
drilling cores) and palynology (pollen studies).

climate forcing model: 1. any hypotheses that
attempts to relate global climatic changes with
apparently associated environmental and ecological
changes. 2. specifically, E. S. Vrba’s habitat hypothe-
sis. See evolutionary pulse theory.

climatic: pertaining to climate.

climatic rule: any principle describing a trend or rela-
tionship correlating animal or plant morphology
with a climatic state or gradient; aka ecogeographical
rule. See Allen’s rule, Bergmann'’s rule, Cope’s law,
Dollo’s law, Gloger’s rule, heart weight rule,
Hopkin’s bioclimatic law, and Rensch’s laws.

climax: 1. highest, most intense. 2. phase of a succession
in which the nutrient cycling system has achieved a
mature and balanced state, or equilibrium. 3. orgasm.

clonal selection theory

clinal distribution: geographical range of a pheno-
typic or genetic characteristic. See cline.

¥ clinal variation: variation in the values of a charac-
ter in space; a cline.

cline: geographic gradient in the frequency of an
allele, in the average value of a metric character,
in pelage color, etc., usually as the result of some
causal environmental agent. Adjective: clinal. See]. S.
Huxley.

clinging infant: primate young that grasps its mother’s
fur while being transported on the mother’s back or
belly.

clinging reflex: sce clasp reflex.

clinical: 1. pertaining to the observation of a condition,
malady or disease. 2. relating to a clinic.

clinocephaly: pathological condition in which there is
premature closure of the skull, forming a concavity
on the superior aspect of the skull and a saddlelike
appearance in profile.

clinodactyly: inherited autosomal dominant condi-
tion characterized by a shortened and radially curved
fifth finger. Cf. camptodactyly.

clitoridectomy: surgical operation in which the cli-
toris is removed.

clitoris: small, erectile structure in the vulva of the
female; homologue of the glans penis of male
mammals. In some mammals, including primates,
the clitoris is supported by a small bone, the os cli-
toris. Cf. baculum.

clivus: convexity; downward sloping surface.

cloaca: chamber that contains the common opening
for the gastrointestinal, urinary, and reproductive
tracts; the cloaca receives discharges from all three
of these systems. Only monotremes, among the
mammals, possess a cloaca.

clock: 1. device made for estimating time. 2. see bio-
logical clock. 3. see molecular clock.

clock calibration: setting of a molecular clock in
geological time by referencing a node or common
ancestor branch point at a securely dated event such
as a vicariance event, e.g. the last possible time that
certain African and South American rodent popula-
tions could have shared a common ancestor before
the breakup of Gondwanaland that formed the pres-
ent southern continents.

clock theory: sece programmed aging.

clonal selection theory: hypothesis that antibodies
form because of continual mutations in the antibody-
producing genes, leading to a large pool of pre-
existing potential antibodies; that immunity is
acquired when a particular antibody is selected in
response to a specific antigen and thus undergoes
rapid clonal proliferation, while those less useful anti-
body variants die out. Proposed in 1957 by N. K. Jerne
and F. M. Burnet (1899-1985).
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i coadaptation

¥ clone: 1. individual derived mitotically (asexually)
from a single parent. Adjective: clonal. Any individ-
ual that is genetically identical to its parent or to
other individuals that are genetically identical to the
same parent. Clones are usually derived from totipo-
tent embryonic cells before cell specialization has
occurred, although recent attempts (c. 1998) to clone
offspring from adult mammalian cells have met with
some success. See specialized cell, restriction,
twins, and asexual reproduction. 2. duplicated
DNA. 3. in cell culture, a population of cells derived
mitotically from a single cell.

cloning: 1. creation of a collection of genetically identi-
cal individuals that have been derived from, and are
identical to, a single parent; aka whole organism
cloning. 2. in biotechnology, cloning usually involves
growing genetically identical cloning vectors or host
cells — usually bacteria, yeast, or nonhuman mam-
malian cells grown in culture — which all contain the
same piece of inserted recombinant DNA, including
the target gene. See genetic engineering.

cloning vector: 1. any length of DNA into which one
or more fragments of DNA (the clone) are inserted
in vitro through the use of restriction enzymes and
ligases. 2. any gene carrier such as a plasmid, phage,
or cosmid. Aka cloning vehicle.

close affinity hypothesis: view that humans and apes
are closely related, in contrast to Blumenbach’s sepa-
ration of humans and nonhuman primates into com-
pletely different orders (Bimanus and Quadrumana,
respectively). Thomas Henry Huxley suggested that
humans and apes shared a recent common ancestor,
anineteenth century view championed also by Darwin
and Haeckel but few others. In the early twentieth
century, Schultz recognized close embryological simi-
larities, as did Le Gros Clark, based on comparative
anatomy. Later, Gregory and then Washburn
supported this proposal, then still a minority view.
The molecular studies of M. Goodman, A. C. Wilson,
V. Sarich and R. Cann suggested an even closer
genealogical relationship; the close affinity hypothe-
sis is now the dominant view of relationships among
the higher primates.

close-packed joint: position of a joint when all the
articular surfaces are as close together as possible.

closed find: archaeological context in which a partic-
ular horizon is undisturbed, from which it is inferred
that the objects located there were deposited at the
same time. See associated find.

closed group: primate social group that excludes
conspecifics that are not members of the social unit;
the members of this group can recognize each other
individually and there is usually a hierarchy associ-
ated with the group. This type of closed group found
in primates is actually an individualized group as

opposed to the anonymous closed groups found in
insects or many rodent species.

closed population: any population that undergoes no
introgression of genetic variation, usually a geograph-
ically isolated population, and where the only source
of genetic input is by mutation. Cf. open population.

closed system: any entity that is isolated from its
surroundings such that no exchange with similar
entities occurs. Examples are an insular deme or
isolated population, a closed paradigm, etc. Cf.
openness, gene flow.

closing stroke: first sequence of the masticatory
cycle in which the jaws move from an open position
to a closed position with the teeth approaching
occlusion. Sec power stroke, opening stroke.

clotting factor: see factor VIl and factor IX.

¥ Clovis: archaeological site found in 1929 near Clovis,
New Mexico, dated to 11.5-9kya, and that contains
artifacts known as ‘fluted points’ of the Clovis
tool tradition, and associated mammoth and bison
remains. Various other New World kill sites are also
termed ‘Clovis sites’.

¥ Clovis tool tradition: currently the earliest exten-
sive tool tradition known for the New World. The
Clovis tradition is characterized by large, long,
bifacially flaked and fluted points, and is represented
at a cluster of sites. This tradition dates from
>10kya, and Clovis points are associated with mam-
moth kills by Paleo-Indians. Cf. Solutrean points.

club: tool with a pointed or knobbed end, often used as
aweapon.

clumped dispersion: in ecology, pattern of spatial
distribution of individual members of a species
within their geographic range. A clumped dispersion
refers to groups of individuals concentrated together
in particular areas and absent from other parts of the
range. This is the case for those primate species that
are not noyau. Cf. random dispersion, uniform dis-
persion.

cluster-of-differentiation antigen: any self-antigen
capable of recognizing foreign antigens carried on
macrophages, and that sends an appropriate alert to
the immune system, e.g. CD4.

cm?3: see cubic centimeter.

CNS: abbreviation for central nervous system.

CO,: see carbon dioxide.

CO,: see carbonate.

¥ coadaptation: 1. evolution of two or more mutually
advantageous adaptations in interactive species. 2. a
process of harmonious integration of collaborating
genes, such as the several genes involved in a
sequential biochemical pathway; neutral muta-
tions in coadapted systems may be suppressed by
selection because so many dependent loci are
affected, but an advantageous mutant at any one
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locus could permit optimizing mutations to cascade
through the system as other loci accommodate to the
original advantageous mutant.

coagulation: 1. clotting; the conversion of a fluid into
ajellylike solid, e.g. blood coagulation. Verb: to coag-
ulate. 2. a clot.

coalescence theory: proposition that all alleles at a
locus in any extant population have descended from
a single ancestral allele to which they coalesce at
some calculable time in the past.

coalition: temporary alliance between members of a
primate society to confront an animal of higher rank
which at least one member of the coalition could
never challenge alone in agonistic encounters.
Coalitions may be same-sex or mixed-sex.

coalition rank: rank attained by one or more indivi-
duals when they are part of a coalition of other
animals. See rank, basic rank, dependent rank.

coancestry, coefficient of: measure of the proba-
bility that two homologous alleles found in two
individuals are identical by descent. Cf. coefficient
of inbreeding.

coarse-grained environment: environment where
the resource patches are large enough that the indi-
vidual organism can distinguish and choose from
among the patches. See fine-grained environment.

coarse-grained exploitation: consumption of
resources disproportionately to the environmental
abundance of those resources. Cf. fine-grained
exploitation.

coarse-grained resource: consumable harvested by
predator species in a different proportion than its
abundance in the environment. Cf. fine-grained
resource.

coarse-grained species: coexisting, morpho-
logically dissimilar species that utilize different
resources in a habitat. Species with limited homeo-
static mechanisms and low behavioral plasticity and
mobility. Cf. fine-grained species.

Cobb, William Montagu (1904-90): US physician and
physical anthropologist; trained at the Howard
University Medical School (M. D., 1929), and at Western
Reserve University, where he received a Ph.D. under
T. Wingate Todd (1932). He founded the Laboratory of
Anatomy and Physical Anthropology at Howard
University. Cobb was the author of more than 1000
scholarly publications, many on human craniofacial
variation, on race, and on integration in medicine. He
was the president of the AAPA (1957-9), of the NAACP
(1976-82), and of numerous other organizations.

cobble: in various classification systems, a particle of
sediment about 130 * 70 mm in diameter, larger than
either a stone or a pebble. Cf. rock.

cobble tool: implement made from a cobble, as in the
Oldowan tool tradition.

1 codon

coccidioidomycosis: respiratory infection caused by
spores of a unicellular fungus, Coccidioides immitis. Of
New World pre-Columbian origin, now distributed
throughout the southwestern USA and Central and
South America. Symptoms include a persistent fever,
and possibly a dry cough, sore throat, headache, and
an itchy rash. The pulmonary form usually heals
spontaneously in a few weeks; rarely, it progresses to
a disseminated form that produces abscesses
throughout the body and carries a mortality of up to
60%. Aka valley fever, San Joaquin Valley fever.

coccyx: four vertebrae that are fused in the adult
human; inferior to the sacrum; frequently fractured
during childbirth; these are the vestigial remnants
of the caudal vertebrae.

Cockayne Syndrome (CKN): autosomal recessive dis-
order characterized by short stature, sensitivity to
light, and the appearance of premature aging. In type
I, onset is after one year, progressive; type II is con-
genital. Either of two genes is mutated (CSA or CSB);
also involves excision-repair cross-complementation
group 8 (ERCCS8). Mutations compromise normal
transcription-coupled repair during DNA replication.

codin: unit of three nucleotides in DNA that is tran-
scribed into a codon. Aka triplet.

coding regions: portions of DNA that result in tran-
scription and translation, and that result in a
polypeptide chain.

$ codominant: pertaining to alleles at a genetic
locus that are neither completely dominant nor
completely recessive (the effect of one gene product
is not definitively ‘masked’); instead, the gene prod-
ucts of both are expressed phenotypically. Aka
incomplete dominance, semidominance.

} codominant pattern of inheritance: in Mendelian
genetics, a system of inheritance in which, when one
allele of any ancestral homozygote mutates to form a
new heterozygote, the phenotype of that hetero-
zygote is distinguishable from both the ancestral
and subsequent new homozygote. In such cases,
the ancestral homozygote is termed AA, and the
de novo heterozygote is termed AB, with B now used
to symbolize the new codominant mutant and BB the
other homozygote. The phenotype of the distin-
guishable heterozygote is intermediate. In humans,
the Aand B alleles in the ABO blood groups interact in
a codominant fashion. See dominant pattern of
inheritance, recessive pattern of inheritance, and
incomplete dominance.

} codon: smallest combination of bases in a polynu-
cleotide that determines that a certain amino acid
will be inserted at a specific position into a polypep-
tide chain; consists of three contiguous nucleotides
called a triplet. By convention, a codon refers to an
mRNA reading frame, whereas a triplet refers to a
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reading frame in DNA. Cf. anticodon and stop
codon.

codon-restriction theory: proposal that as cells age
they lose the ability to translate mRNA accurately.
Not generally accepted by cell biologists. Cf. error
catastrophe theory of aging.

codon usage bias: nonrandom distribution of
codons in 2 DNA sequence.

coefficient: 1. quantity placed before another prior to
multiplication when one is unknown, as in 3x. 2. any
value that is constant for a given instance, that is one
of the properties of that instance, as in coefficient of
inbreeding. 3. any constant, as opposed to a variable.

coefficient of cephalization: see Dubois’ coefficient
of cephalization.

coefficient of coincidence: proportion of the
observed number of double crossing over events
to the number expected from the random combina-
tion of single crossovers among a set of linked genes;
a measure of the intensity of chiasma interference.

coefficient of inbreeding (F): the probability that
like alleles are derived from a common ancestor; in
first cousins (third-degree relatives) the coefficient is
higher (1/16) than in second cousins (1/64) (or fourth-
degree relatives).

coefficient of kinship: symbolized by F; or f;, the
probability that a pair of alleles (i, j) drawn at random
from the same locus in two individuals are identical
by virtue of common descent. Aka coefficient of
consanguinity.

coefficient of linkage disequilibrium (D): calculated
value that quantifies the degree to which genotypes
at one locus are nonrandomly associated with geno-
types at another locus.

coefficient of relatedness (r): probability that alleles
atany particular locus in two individuals are identical
by descent. In closely related people r is predictably
high, such as third-degree relatives (first cousins, r =
1/8), second-degree (grandparents and grandchildren,
r = 1/4), and first-degree relatives (parents and their
offspring, or siblings, r = 1/2). In identical twins, r = 1.
Aka Wright’s inbreeding coefficient, panmictic index,
coefficient of relationship.

coefficient of reliability: quantitative indicator of
the error associated with any particular type of
measurement.

coefficient of selection (s): relative proportion of
the reduction of gametic contribution to the next
generation of a parental genotype compared to a
reference genotype (with the highest fitness and
that has a selection coefficient of zero). The
coefficient of selection ranges in value from zero to
one, and is the inverse of the fitness of a genotype,
i.e. with s = o.10, fitness is 1—s, or 0.90. Aka selec-
tion coefficient.

coefficient of variation (CV): a statistical measure of
the amount of variation in a population for a particu-
lar trait; because of the way it is calculated as ({oX
100}/ X; see mean, as a ratio, it is independent of trait
size. A CV greater than 10 (some use 8.5) is suggestive
of the presence of more than one species in a
sample.

coeliac disease: sce celiac disease.

coelom: body cavity of the embryo, which in adults is
the abdominal cavity.

coenzyme: nonprotein organic compound produced
by living cells, a cofactor that transfers atoms or
small molecular fragments during a reaction; like the
enzyme, it is not consumed by the reaction and may
be reused. See, for example, thiamine, riboflavin.

¥ coevolution: 1. evolution of two or more closely
associated species in which each species exerts
reciprocal pressures on the other(s). 2. interaction of
molecules of interrelated function (e.g. an enzyme
series in a biochemical pathway) such that evolu-
tion in one molecule impacts the potential for evolu-
tion in one or more of the others. 3. theory of cultural
evolution that attempts to explain changes in social
systems in a nonlinear way, by a process of mutual
selection among components; thus, the development
of domestication systems affected the development
of agriculture, and vice versa.

coevolution hypothesis: proposal that sexual repro-
duction, and the diversity of genotypes it produces, is
favored by the evolutionary interaction between a
species and the other species in its ecosystem that it
exploits or that exploit it.

cofactor: substance that participates, along with an
enzyme, in a chemical reaction.

cognitive ecology (CE): emerging theoretical focus
that attempts to understand the cognitive traits and
neuronal processes that contribute to information
acquisition, optimization of tasking and decision-
making, and especially the estimation of the degree
to which certain mechanisms are the product
of adaptive evolutionary change. Comparative
approaches attempt to provide information about
perceptual constraints that act as delimiters on the
natural world, and thus affect an animal’s fitness. CE
has theoretical links to sociobiology, evolutionary
psychology, and behavioral ecology. Cf. social
intelligence hypothesis.

cognition: in humans, refers to mental processes such
as consciousness and self-awareness as well as other
mental functions such as motivation, learning, plan-
ning, memory and other analytical aspects of think-
ing. It has become an important area in primate
studies including laboratory and field language stud-
ies. However, it remains controversial within biology
because there is a historical prejudice against ‘animal
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thinking’ in scientific studies, including the concern
of anthropomorphism.

cognitive archaeology: study of past mental
processes as inferred from the archaeological record.

coghnitive ethology: field within ethology that stud-
ies animal intelligence.

cognitive map: concept in behavioral biology that
refers to an animal’s ability to learn locations, dis-
tances, and routes in a three-dimensional environ-
ment. This concept was proposed by Edward Tolman
in 1930 as an explanation for the learning process in
rats that run mazes. Cognitive mapping has been
applied to many organisms, including primates, and
to bird navigation.

cohort: 1. category within a taxonomic hierarchy consist-
ing of a group of orders and, as such, a rank between a
class and order. The grandorder Archonta is referred
to as a cohort by some workers. 2. group of individuals
who entered a population during the same period of
time. See age-class, age-graded group.

Coiba mantled howler: vernacular for Alouatta
coibensis.

coitus: coition; see copulation.

colchicine: alkaloid chemical that disrupts the mitotic
spindle; used to collect cells suspended by metaphase
arrest for chromosome analysis.

cold-blooded: see poikilothermic.

cold-induced vasodilation (CIVD): vasodilation that
follows vasoconstriction in peripheral areas of the
body after exposure to cold. This may represent a
compromise in which heat is conserved through
initial vasoconstriction, but the skin is kept warm
through periodic vasodilation, preventing frostbite.
Cold-induced vasodilation occurs among peoples,
such as the Sami and (Arctic) Inuit, of northern lati-
tudes. Aka hunting response.

cold stress studies: in adaptation physiology, the
study of the adaptations of indigenous peoples to the
stress of cold temperatures on their development and
growth.

coldward march of civilization: doctrine that the
techniques characteristic of civilization arose in
colder climes owing to higher metabolic require-
ments and natural food storage conditions.

collagen: any of a group of twelve or more major
connective tissue proteins. The body deposits colla-
gen in wounds as part of the healing process; it is one
of the major structural components of normal skin,
cartilage, membranes, arteries, etc. Collagen is a
long, three-stranded protein that forms a triple
helix; individual collagen fibers bundle together into
rope-like structures that provide sites for the deposi-
tion of mineral calcium phosphate.

collagen diseases: group of abnormal conditions that
affect connective tissues and/or blood vessels, and that
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may include deposition of excess or abnormal mate-
rial. Examples are rheumatoid arthritis, scleroderma,
and systemic lupus erythematosus. Aka connective
tissue disorders. See autoimmune diseases.

collared brown lemur: vernacular for the brown
lemur subspecies Eulemur fulvus collaris; found in
the far southeastern forests of Madagascar.

collared titi: vernacular for Callicebus torquatus.

collateral kin: siblings of a lineal ancestor and their
kin (such as cousins, uncles and aunts, etc.).

collateral type: any specimen other than the primary
type used to extend the description of a species.

collateral vascularization: sce rete mirabile.

collecting economy: mode of human existence pred-
icated upon gathering of wild plant foods.

collective group: in taxonomy, a taxon at the genus
level, composed of uncertain species, that is treated
as a genus without a type species.

Colobinae: subfamily of Old World monkeys that
have evolved anatomical specializations in their
teeth and in a large sacculated stomach for consum-
ing a diet primarily of leaves. Adjective: colobine.

Colobus llliger, 1811: catarrhine genus to which the
colobus monkeys belong; four to seven species
depending on authority; some workers form up to
three subgenera. Occupy variable types of forest in
west, central, and eastern Africa, as well as Zanzibar;
with few exceptions, this is a highly arboreal
group that rarely comes to the ground; diurnal;
quadrupedal, also employ leaping and semibrachia-
tion; thumb absent or reduced to small tubercle.
Body mass ranges from 7 to 23kg; sexually dimor-
phic in body size and canines. Dental formula: 2.1.2.3;
large sacculated stomach that contains an alkaline
environment adapted for folivory; generally, molar
teeth have high cusps and sharp crests for shearing
leafy material; some species are extreme dietary spe-
cialists, relying on only a few plant species. Social
organization diverse, ranging from one-male unit to
troops of 8o animals. See Appendix 2 for taxonomy,
Appendix 3 for living species.

colon: portion of the large intestine that extends from
the cecum to the rectum.

colon cancer, hereditary nonpolyposis (HNPCC):
cancer caused by mutations that occur in DNA repair
genes. There are two major varieties, type I and type
II. In type I colorectal cancer, the affected gene is
MLN1, an autosomal dominant (aka familial colon
cancer, type 1, FCC1). Type II, also an autosomal dom-
inant, is caused by multiple mutations in genes at up
to13 loci. Loss of heterozygosity is a feature at these
loci. Aka colorectal cancer (CRC), familial colon
cancer type 2 (FCC2).

colonization: successful invasion of a new habitat by a
species.



common cold

colony fission: multiplication of colonies by the  colour: see entries under color.
departure of one or more reproductive forms from  Comas, Juan (1900-79): Spanish-born Mexican physi-

the parental colony or nest, leaving behind compara-
ble units to perpetuate the parent colony. Aka fission
society.

colony stimulating factors: cytokines that stimulate
lymphocyte production in the bone marrow.

coloration: appearance as to color; epigamic coloring.
See pelage.

color blindness: hereditary inability to distinguish
one or more colors in the environment, independ-
ent of the ability to distinguish light, shape and

cal anthropologist; studied in Geneva and held vari-
ous teaching and institute positions in Mexico,
including as head of the Anthropology Section at
the National University of Mexico after 1955. He is
remembered as a teacher, bibliophile and prolific jour-
nal editor, but also published 150 scholarly papers,
many on the fallacies of racism, especially scientific
racism. Author of Manual of Physical Anthropology (1957;
English transl. 1960), and Introduccidn a la prehistoria
general (1962).

form. Either red or green color blindness is themost ~ combed DNA color bar coding: technique that

common form of partial color blindness; both are
rare, and owing to an interaction of recessive
allele(s) at two loci (deutan and protan), both loci are
on the X chromosome; mutations produce quan-
titatively defective opsins in the retina of the eye.

stretches out DNA strands on treated glass and visu-
alizes their structure using fluorescent molecular
probes; it was developed in 1994 and subsequently
patented by Aaron Bensimon at the Institut Pasteur
(Paris).

A red-blind individual has protanopia and cannot =~ Combe-Grenal 1,2: archaeological site found in 1815

produce the pigment erythrolabe. A green-blind
individual has deuteranopia and cannot produce
the pigment chlorolabe. A blue-blind individual has
tritanopia and cannot produce the pigment
cyanolabe: this is a much rarer form (aka blue opsin
defect). Achromatopsia, the inability to discrimi-
nate among all colors of the rainbow (complete col-
orblindness) is sometimes found combined with
other conditions such as myopia and cataracts.

(reworked in 1927) located in the Dordogne Valley in
southwest France, dated to 6837 kya, and excavated
by the Abbé Henri Breuil and Francois Bordes. It con-
tained 14 0oo typical scrapers, notched saws, backed
blades and denticulate Mousterian artifacts, 60 ooo
flakes, and hand-axes; fragmentary hominid remains
referred to Homo neanderthalensis. The very
lowest levels contain Acheulean artifacts dated to
113-105kya.

About 8% of the male and 0.4% of the female US  combined description: description of a new mono-

population is affected. Roughly 75% of colorblind
males have a defect in green opsin, while 25% have a

typic genus such that the description serves for both
the genus and the single species within it.

defect in red opsin. See tritanopia and complete = commensalism: 1. symbiotic association in which one

color blindness.
color vision: in reference to a species, the ability to
discriminate between differences in colored stimuli

species (the commensal) is benefited while the other
(the host) is not affected. 2. state of living or eating
benignly together.

or between colored and white stimuli; this discrimi- ~ comminuted: fragmented into small pieces; often

nation must not be due to intensity (brightness) of

used in reference to a fractured bone.

the stimuli. To perceive color, two or more types of ~common: 1. shared, as in a symplesiomorphy. 2.

visual receptor, each of which is maximally sensitive
to a different wavelength, are necessary. There are
three types of primate cone that overlap one
another, but are maximally sensitive at wavelengths

of 440, 535, or 566nm, respectively. See monochro- ¥

matic vision, dichromatic vision, trichromatic
vision.

colorimetry: procedure in chemistry in which the
color of a solution is observed against a standard

united, as by a common ancestor. 3. widely known,
familiar, or commonplace, e.g. the common chim-
panzee. 4. in epidemiology, having a frequency of
greater than 1in 1000.

common ancestor (CA): progenitor of any pair or
set of more recent individuals, populations, species
or higher taxon; the progenitor is identified by pos-
session of plesiomorphic characters common to
most if not all descendant taxa.

when chemicals are added to it, e.g. in a titration. common black lemur: vernacular for Eulemur macaco

colostrum: sticky secretion from female breasts that

macaco.

occurs just before and after childbirth. It is high in ~ common brown lemur: vernacular for Eulemur fulvus

protein, low in carbohydrate and fat, and contains

Sulvus.

maternal antibodies. Aka foremilk. common chimpanzee: vernacular for Pan

colugo: vernacular for extant members of the mam-

troglodytes. Cf. bonobo.

malian family Cynocephalidae, order Dermoptera, common cold: respiratory rhinovirus infection char-

a taxon closely related to the order Primates.
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inflammation of nasal tissues. Caused by any of more
than 100 RNA rhinoviruses, which are also found
in chimps and gibbons. Many other viruses also
precipitate ‘colds’. These viruses had a worldwide
pre-Columbian distribution.

common descent: concept that derived species share
a common evolutionary ancestry; Aka propinquity.
Attributed to Charles Darwin.

common era: see CE. Cf. BCE and BP.

common gray langur: vernacular for Presbytis
entellus.

common integrative area: area of the cerebral cortex
that collects sensory input from other areas and allows
the analysis of input in the light of past experiences.

common marmoset: vernacular for Callithrix jacchus.

common name: see vernacular.

common slow loris: vernacular for Nycticebus
coucang.

common squirrel monkey: vernacular for Saimiri
sciureus.

common woolly monkey: vernacular for Lagothrix
lagothricha lagothricha.

communal: group-living; describes species that live in
a group and cooperate in such things as establishing
and defending a living space. This cooperation does
not apply to care-giving to offspring.

communicable disease: disecase capable of being
transmitted from one person to another; any infec-
tious disease with host-to-host transmission.

¥ communication: 1. action on the part of one organ-
ism that alters the probability pattern of behavior
in another organism in an adaptive fashion. See
symbolic communication and vocalization. 2. In
genetics and biology, the expression of chemical
messages from one tissue to a target tissue.

community: social group of any size whose members
live together in a specific locality; see campsite
community, village and ecological community.

community ecology: field of study within ecology
thatstudies the processes that influence the structure
(composition) and function (interaction) of an eco-
logical community.

} compact bone: dense tissue in which cells are
arranged around osteonic canals; compact bone
makes up the surface of bones. Aka cortical bone,
dense bone. Cf. cancellous bone.

compaction: process of producing a compact ball of 12
or more blastomeres that form as the cells of a
preimplantation zygote reduce in size and change
shape and form a morula.

comparative anatomy: discipline within zoology
that studies the differences and similarities between
species or higher taxonomic groups. Although
anatomists dissected other vertebrates since the time
of the ancient Greeks, many consider Georges

complement

Cuvier to be the founder of comparative anatomy; by
its approach comparative anatomy is evolutionary in
nature and was used by Darwin as evidence for
descent with modification. The use of comparative
anatomy is vital when reconstructing fossil species
from fragmentary remains.

comparative approach: method used by anthropo-
logists that compares populations to determine
common and/or unique behaviors or biological traits.

comparative biology: study of patterns among more
than one species.

comparative method: study of adaptation through
the comparison of many species, the goal of which is
to test hypotheses about adaptation.

comparative odontology: see odontology.

comparative psychology: discipline that studied
animal behavior. This was an American school as
opposed to the European-derived discipline of ethol-
ogy and had a different approach, foremost being
associated with psychology departments rather than
zoology departments. Known for its research regard-
ing rat mazes, it did have representatives in prima-
tology, one of the most prominent being Clarence
Carpenter.

compass gait: hypothetical walking motion used as a
model for studies of human bipedal locomotion and
named after the (two-legged) drafting compass. In
the compass gait the knee and ankle are fixed, the hip
is capable of flexion and extension, and the center of
gravity is displaced to the sides and to the front and
the back. This model is used for analysis of theoreti-
cal bipedalism of early hominids and for comparison
with modern human bipedalism, which is not a
compass gait.

¥ competition: 1. simultaneous seeking of a scarce,
essential environmental resource. 2. symbiotic associa-
tion in which the growth or survival of one of a species
populations is adversely affected in instances in which
a community resource is in short supply. See contest
competition, direct competition, intrasexual com-
petition, local mate competition, local resource
competition, male-male mate competition, scram-
ble competition, sibling competition, and sperm
competition.

competitive exclusion principle: tendency for two
organisms of similar adaptive levels not to be found
occupying the same vicinity, since competition leads
inevitably to extinction or to divergence of the less
effective competitor.

complacent tree ring: in dendrochronology, an
annual growth ring on a tree in which the width is
approximately the same as that of other rings on the
tree. Cf. sensitive tree ring.

complement: 1. part of a complete unit; used to
describe the haploid number of 23 chromatids in a
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human gamete, for example, which, when combined
with another gamete also containing 23 chromatids
provided by the opposite sex (during fertilization),
produces a complete diploid zygote. 2. in serology, a
group of components present in fresh normal serum
which take part in some antigen—antibody interac-
tions, destroy microbes and attack transplanted
tissue; see microcomplement fixation.

1 complementarity: 1. forming a full quantity. 2.
exclusive distribution of skills in the cerebral hemi-
spheres such that if language is represented in one
hemisphere, some nonlanguage skills are repre-
sented in the other. 3. in zoogeography, phenome-
non in which animals occupy niches that are filled
elsewhere by animals from different taxa. This
particularly applies to Madagascar and the primate
fauna there.

} complementarity, principle of: see base-pairing
rule.

complementary base pairing: process during which
specific purine bases are matched with specific pyrim-
idine bases. See base pair and base-pairing rule.

complementary DNA: see cDNA.

complementary DNA library: sce cDNA library.

complementary gene: one of two or more nonallelic
factors that contribute to a single phenotype, as
stature in humans; see polygenic trait.

complementary resource: two or more resources
that interact with one another synergistically; this
means that less of each individual resource is needed
than if only one were utilized.

complementation: situation in which a phenotypi-
cally normal individual inherits two defective alleles,
one from each parent, for a similar genetic abnormal-
ity; indicates that the mutant alleles in the parents
were at different loci. A common situation in the
many genetic forms of deafness.

complete antibody: agglutinin that reacts with its
specific antibody, causing agglutination of red blood
cells in a saline medium.

complete color blindness: rare, total inability to
distinguish colors in the environment; see color
blindness.

complete competitors: two species that occupy the
same ecological niche. This is extremely rare; in actu-
ality there are usually subtle differences. It violates
the competitive exclusion principle.

complete linkage: condition where two genetic loci
on the same chromosome fail to recombine after
repeated generations of crossing over; they are always
transmitted together into a gamete. See haplotype.

complete protein: food source that contains all of the
essential amino acids needed to maintain human
body tissues and promote normal growth and devel-
opment. Complete proteins are found in animal

sources. See incomplete protein, partially complete
protein.

completely dominant: describes an allele that wholly
masks the expression of its alternative allele. Cf.
incomplete dominance, codominant.

completely penetrant: in genetics, refers to a situa-
tion in which the frequency of the expression of a
genotype is 100%. See penetrance.

complex: group of anatomical structures that are inte-
grated in a function that they perform.

complex organism: 1. individual composed of many
organ systems. 2. loosely, any species that occupies a
‘higher’ trophiclevel in an ecosystem. 3. macroorgan-
ism.

complex society: human social group in which social
stratification is present, often based on nonkinship cri-
teria, and access to power is restricted to members of
the ruling class; power is enforced through rules
and sanctions. Complex societies have some form of
centralized control over food production, nonfood-
producing specialists, and long-distance trade routes.
Some workers consider complex society to be synony-
mous with stratified society, state, or civilization.

complex trait, character or feature: feature whose
final form or manifestation is influenced by both its
genetic constitution and environmental factors. See
polygenic trait and multifactorial trait.

component: any culturally homogenous time-
stratigraphic unit within an archaeological site.

¥ composite cell: hypothetical cell used for teaching
or illustrative purposes. A composite cell is gen-
eralized and contains structures known from real,
specialized cells; not all cells have the organelles
represented in a composite cell nor do they necessar-
ily have the same proportions of organelles. Aka gen-
eralized cell.

composite life table: life table prepared from data
obtained by using time-specific and age-specific
methods.

composite measure: in behavior studies, combining
the measurements of several behaviors into a single
entity, i.e. the composite measure.

composite race: race that is a stable blend of two or
more primary races and that represents combina-
tions of features from the different racial stocks
involved. Stabilization is often due to the geographic
region in which the blend occurred.

composite signal: signal composed of two or more
simpler signals.

composite tool: any implement constructed of two or
more materials; for example, a point hafted to a shaft
with a fibrous binding and perhaps cemented with
pitch or tar.

composites: herbs, such as ragweed and sagebrush,
belonging to the plant family compositae (Asteraceae).
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compound heterozygote: individual with two dif-
ferent mutant alleles at a locus.

compression: 1. transition to an environment of
higher pressure, as in diving or a hyperbaric chamber.
2. process of fossilization in which organic remains
are flattened by the weight of overlying strata.
3. decrease of niche width owing to interspecific
competition.

computer-assisted design system: see CAD.

computer-assisted tomography: sce CAT.

computer simulation: use of a computer to model
some complex, dynamic behavior or system; useful
for examining individual variables to determine
how they affect the overall system.

concealed ovulation: discharge of an ovum from an
ovary for fertilization without any obvious signs that
the female is reproductively receptive. This is a char-
acteristic of humans and unusual among primates,
although this trait is not unique to humans. See life-
history variable.

concentration: 1. quantity of a specified substance per
unitamount of another substance. 2. any preparation
in which the strength of a substance has been
increased by evaporation. 3. the act of concentrating,
as in focusing on one subject.

concept of multiple origin: hypothesis advanced by
evolutionary thinkers of the nineteenth century that
every human group contains within itself the possibil-
ity of being the origin of the essentials of civilization.

conception: see fertilization.

conceptual model of early hominid behavior:
model that extrapolates early hominid behavior
based on modern primate behavior and principles
from behavioral ecology and evolutionary theory.

conceptus: product of conception. Aka fertilized ovum
and zygote.

concerted evolution: tendency for different genes in
agene family to evolve in concert; each locus comes to
have the same genetic variant.

conchoidal fracture: smooth, undulating surface of a
stone tool at the site of fracture on both the core and
the flake, reminiscent of the surface of a bivalve shell.
One of the diagnostic features of the percussion
flaking technique.

concomitant mortality: death that occurs during
exposure to an agent; cf. consequential mortality
and delayed mortality.

concordant trait, character, or feature: shared,
derived character(s) that is present in two specimens;
said of a matched group or pair (such as twins) when
both possess a character state owing to homology;
concordance. Cf. discordant trait.

Concorde fallacy: argument that if an individual has
invested greatly in an offspring or some other object
such as a nest, it will continue to invest in it rather than

cone cell

abandon the project, even if the continued costs will
outweigh the benefits. The term has its origins in the
now defunct Concorde supersonic transport, aircraft,
beset with problems, and the reluctance of the nations
involved in its development to abandon the project
because of the costly investment already made.

condensation: increased rate of phylogenetic devel-
opment and growth, owing either to acceleration of
all developmental stages or to elimination of specific
stages in ontogeny; thus, descendant lineages pass
through all or the remaining stages of development
in a shorter time than their ancestors.

conditional mutation: allele that is expressed only
within a certain range of environmental conditions.

conditional strategy: behavioral capacity to be
flexible as conditions change and to make adaptive
responses; ability to use different tactics under dif-
ferent environmental conditions.

conditioned reflex: see conditioning.

conditioning: the process of acquiring, developing,
educating, establishing, learning, or training new
responses in an individual; used to describe both
respondent and operant behavior. In both usages, it
refers to a change in the frequency or form of behav-
ior as a result of the influence of the environment. See
classical conditioning and operant conditioning.

conduction: transfer of heat between two solid objects
during physical contact, i.e. collisions of adjacent
molecules. Conduction is one of the processes uti-
lized by mammals for thermoregulation; heat is
transferred to the skin and, in humans, removed by
evaporation of sweat.

¥ condyle: 1. any rounded projection on a bone, usually
for articulation with another bone. 2. any rounded
eminence. Adjective: condylas.

condylion (laterale or mediale): osteologic land-
mark(s) on the mandibular condyle. The lateral
condylion (condylion laterale, cdl) is the most lateral
point of the condyle; the medial condylion
(condylion mediale, cdm) is the most medial point of
the condyle. See Appendix 7 for an illustration of
craniometric landmarks.

condyloid joint: type of synovial joint in which the
ovoid condyle of one bone fits into the elliptical
cavity of the bone it joins with; permits all move-
ments except rotation. Aka ellipsoidal joint.

condyloid process: generally in reference to the pos-
terior branch of the mandibular ramus that bears
the mandibular condyles.

cone: 1. see cone cell. 2. polished stone object, usually
made of hematite.

cone cell: one of the two types of photoreceptor
embedded in the retina of the eye; cones are sensitive
to colored light. The retina of the human eye
contains about three million cones per eye. Cones are
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modified neurons and are found only in the eyes. Cf.
rod cell.

cone pigment gene: any of several genes that code
for the opsin pigments that are responsible for color
vision. See also color blindness.

confer: (cf. cfr.). 1. (Latin) confer, compare. 2. may
appear in a taxonomic name when the affinity of the
specimen in question is uncertain, but it compares
favorably with the specimen referred to; e.g. Homo
cf. habilis.

confidence interval (CI): indication of the statistical
certainty of an estimate. In theory, if an experiment is
done repeatedly, the confidence interval will include
the actual value 95%—-99% of the time.

conflict area: area of overlap in adjoining territories;
this becomes an area of dispute when both residents
or resident groups are in it at the same time. Cf. over-
lap area.

conflict behavior: strife within an individual animal
regarding two incompatible inclinations that are
both strongly stimulated, such as attacking and
fleeing during a territorial dispute. See displacement
activity, redirected behavior, intention movement.

conformation: quaternary structure of a molecule,
its shape or topology.

confounding factor: unanticipated effects from a
variable other than the one being studied.

confused name: see nomen confusum.

confusing coloration: markings on the pelage that
can distract a predator; some markings are believed
to present an optical illusion such as making the
animal appear larger.

congealed karyotype: vernacular term used to
describe an individual or species that has far fewer
chromosomes than closely related species, while
maintaining an equivalent amount of DNA and close
molecular relatedness. Usually due to a series of
centric fusions or Robertsonian translocations.

congeneric: describes organisms belonging to the
same genus (congeners).

congenital: describes phenotypic character or condi-
tion recognizable at, and usually before, birth. The
term usually refers to hereditary or inborn conditions
that are most often harmful, but not all congenital
defects are genetic.

congenital adrenal hyperplasia (CAH): any one of
half a dozen enzyme deficiencies that causes male
sex hormones to accumulate abnormally in tissues.
In 90% of cases, the deficient enzyme is 21-hydrolase,
an autosomal recessive gene; the result is a highly
polymorphic system with multiple alleles and four
genotypic combinations. (1) In the salt-wasting form,
shock and death occur within a few weeks of birth.
(2) Early-onset 46,XX congenital virilizing adrenal
hyperplasia (CVAH) is a simple masculinizing form

in which females have normal internal reproductive
organs but enlarged clitorises, and males have
enlarged penises and experience precocious puberty.
(3) In the more common late onset form, profound
masculinization of females occurs at puberty. (4) In
the cryptic form, there are no phenotypic symptoms
but enzyme and hormone concentrations are ele-
vated. Enlarged adrenal glands are a feature in all
cases. Certain HLA haplotypes predispose individu-
als to this condition: B4y increases the relative risk
by 15%.

congenital anemia: hereditary childhood disease
characterized by a fatal reduction in the number of
erythrocytes. Aka hypoplastic anemia.

congenital atrichia: rare form of hereditary human
hair loss shortly after birth, characterized by the
complete shedding of hair coupled with papular skin
lesions. Aka inherited congenital atrichia. See human
hairless gene.

congenital dermal melanocytosis: macular blue-
gray pigmentation, usually in the sacral area of
normal infants, due to the entrapment of melanocytes
in the dermis during development. Commonly
called the sacral spot, Mongolian spot or Mongoloid
birthmark because of its high frequency in Asian pop-
ulations (90%), but it also occurs in high frequency in
East Africa (80%), Native Americans and Hispanics
(45%), and other groups of humans. It is present at
birth and typically disappears within four years.

congenital generalized hypertrichosis: sec hyper-
trichosis.

conglomerate: sedimentary rock consisting of older,
rounded pebbles (clasts larger than 2 mm) embedded
in a younger cement; aka puddingstone.

Congoid: obsolete ethonym used to denote a ‘race’ of
humans that consists of all sub-Saharan Africans,
including the pygmy peoples of central Africa, with
the exception of the Khiosan. Aka Negroid. See
Capoid.

coniferous: pertaining to certain drought-resistant
gymnosperms, the cone-bearing trees: the conifers
(redwoods, pines, firs, spruces), evergreen trees and
shrubs. See evergreen forest. Cf. deciduous
forest.

} conjoined twins: identical twins who fail to
separate completely during the first two weeks after
conception. Conjoined twin incidence is about
1.3 : 1000 000. Colloquially, known as Siamese twins.

conjoining: in archaeology, the reassembly of flakes
and cores into an original cobble such that a blow-
by-blow sequence of flake removal can be ascertained.

conjugation: temporary union of two bodies, such as 1.
exchange of genetic material between unicellular
organisms. 2. the intimate association of homolo-
gous chromosomes. 3. during coitus.
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connectedness: number and direction of communi-
cation links within and between societies.

connective tissue: one of the four basic types of
tissue; characterized by cells surrounded by an acellu-
lar matrix and, in some connective tissues, by extra-
cellular fibers. It functions in binding structures
together, forming framework and capsules for
organs, storing energy, and carrying substances.
Types of connective tissue include bones, cartilage,
adipose tissue, blood, and loose and fibrous connec-
tive tissue.

connective tissue disorders: sce collagen diseases.

consanguineous mating or marriage: mating in
which the mates share some part of their ancestry,
raising the possibility of transmitting hereditary
traits inherited from the common ancestor to their
offspring; mating between ‘blood relatives’.

consanguinity: kinship, relationship by blood. Any
close genetic relationship due to descent from a
common ancestor. Darwin’s term for this concept
was ‘propinquity’. Colloquially applied to blood rela-
tives who have offspring. Adjective: consanguineous.

conscious: aware, awake; knowingly performing
actions. Noun: consciousness.

consensus sequence: common nucleotide sequences
in sites at which RNA transcription is originated or
introns are excised from pre-mRNA.

consequential mortality: death that occurs during a
recovery period following exposure to an agent. See
concomitant mortality and delayed mortality.

conservation: 1. in ecology, measures and management
that lead to the preservation, restoration, or
maximization of natural resources. 2. in taxonomy, a
procedure to retain a taxonomic name (conserved
name) that would be unavailable because it violates the
International Code of Zoological Nomenclature.

conservation archaeology: recent movement in
archaeology that views sites as nonrenewable
resources.

conservation biology: field of endeavor that studies
ways to preserve biological diversity. Conservation
biology is a multidisciplinary field and includes indi-
viduals trained in law, economics, and many other
fields outside biology.

conservative: 1. describes an existing condition. 2.
describes gradual rather than abrupt change. 3. said of
an organism that retains most of the morphological
characteristics of its ancestors; e.g. the chimpanzee,
which appears to have changed little physically in
three million years when compared with humans.

conservative change: substitution of one amino acid
for another with similar chemical properties, and
thus with little or no effect on the structure and func-
tion of the protein. See degenerate codons and
neutral mutation.

constraint

conservative replication: early model of DNA repli-
cation that results in one daughter molecule consist-
ing of both old strands, and one consisting of two
newly synthesized strands; now discarded in favor of
the semiconservative replication model.

conservative trait, character or feature: trait that
has changed very little over evolutionary time; such a
trait may actually be resistant to change.

conserved domain: evolutionarily conservative
structural unit within the amino acid sequence of
several proteins characterized by a specific modular
function. Molecular domains are combined in vari-
ous arrangements to produce proteins of unique
function; conserved domains are modules that are
frequently reused during the process of evolution.

consistency: ability to obtain the same results with
repeated measurements of an object.

consortium: collection of individuals found living
together in natural association, especially groups of
different phyla, as might be found on a savannah, for
example.

¥ consortship: temporary relationship between one
adult male and an estrus female (known as a consort
pair) in a polygamous primate society, that involves
interactions such as grooming, parallel feeding, and
sexual behavior. The pair bond dissolves after the
estrus period is over.

¥ conspecific: belonging to the same species.

conspecific killing: members of the same species
killing one another. One form of this behavior is
infanticide.

constant: quantity that under specified conditions
does not vary with conditions in the environment.

constant region (C): the region(s) in an antibody of an
H and/or L chain closer to the C-terminus, that is
invariant within a given class of antibody.

constitution: physical character of an organism, i.e.
strength, health, temperament. See biotypology.

constitutional mutation: mutation found in every
cell in an individual, indicating that it was inherited;
aka germline and familial mutation.

constitutional typology: set of hypothetical person-
ality modes that correspond to certain morphologi-
cal characteristics such as body build. Lombroso
constructed a typology that putatively accounted for
habitual criminals. In 1921, the German psychiatrist
Ernst Kretschmer postulated asthenic, pyknic, ath-
letic, and dysplastic types. In 1940, W. H. Sheldon
identified ectomorphy, mesomorphy, and endomor-
phy. Most scholars remain skeptical of the utility of
such typologies.

constraint: any factor that tends to slow the rate of
adaptive evolution or to prevent a population from
evolving the optimal values of a trait. See, for exam-
ple, phylogenetic constraint.
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1 continuous trait, character, or feature

constructional morphology: school that proposes
that an organism’s final morphology is explained by
a complex combination of phylogenetic history, con-
siderations of functional morphology, and limita-
tions imposed by the chemistry and architecture of
the organism.

consultand: individual (not necessarily affected) who
presents for genetic counseling and through whom
a family with an inherited disorder comes to medical
attention. Cf. proband.

consumer: organism that obtains food directly from
producers; aka heterotroph. Cf. autotroph.

consumption (C): in ecological genetics, C = P + R +
FU, where P is production, R is respiration, and FU is
rejecta; a measure of the total intake of food and other
energy taken in by a trophic unit per unit time.

contact behavior: huddling or touching of bodies
between two or more primates; this behavior is
particularly prominent in those primate species in
which the infant clings to the mother’s fur. See cling-
ing infant.

contact inhibition: property of cells that inhibits cell
division when cells are in close contact.

contact stratum: topmost layer of an archaeological
site.

contagious disease: infectious condition transmitted
by a fomite, by a vector, or by direct physical contact
between an infected and an uninfected individual.

¥ contemporaneous: living or having lived at the
same time; contemporary.

contest competition: form of competition in which
some members of the population obtain a larger
share of resources, while unsuccessful competitors
do not obtain sufficient resources for survival and
reproduction. Cf. scramble competition.

¥ context: 1. circumstance, facts, events, or objects that
precede or succeed something of interest. 2. in
archaeology, the situation in which an artifact is
found; archaeological context. 3. sce epistasis.

contextless artifact: cultural element with no prove-
nance because it was discovered and removed by an
amateur, discovered and removed accidentally, or
transported by weathering agents from its place of
origin.

contig: length of a mapped segment of a chromosome,
expressed in kilobases or megabases.

contig mapping: process of mapping segments of a
chromosome by sequencing or characterizing small
segments and by connecting each with adjacent
segments by identifying overlapping (identical)
zones. Aka the shotgun approach to sequencing.
This is the same mental algorithm as is used in
dendrochronology.

contiguous: characterized by tangent but nonoverlap-
ping boundaries, as with some territories.

continent: one of the (usually eight) main land masses
on the earth, each usually associated with a continen-
tal plate: Africa, Antarctica, Asia, Australia, Europe,
Greenland, North America, and South America. Cf.
plate tectonics.

continental bridge hypothesis: proposal that conti-
nents used to span the areas where oceans exist
today, and formed bridges between what are today’s
separated land masses. Largely replaced by the conti-
nental drift theory. Some land bridges seem to have
existed owing to eustatic fluctuation in sea levels.

continental crust: portion of the earth’s crust that
includes both the continents and the continental
shelves.

1 continental drift theory: proposal originally based
upon similarity of coastline shapes of the circum-
Atlantic continents that land masses move independ-
ently over the earth’s surface. Proposed in 1912 by
meteorologist Alfred Wegener, the theory was virtu-
ally proved in the 1960s when deep-sea cores from the
drilling vessel Glomar Challenger showed that the floor
of the Atlantic ocean is symmetrical in both composi-
tion and age on both sides of the mid-Atlantic ridge.
The original concepts have been subsumed by plate
tectonics. Aka Gondwanaland hypothesis, sea-floor
spreading.

continental shelf: sea bed found at the edge of a
continental margin. The shelf usually slopes gradu-
ally away from the shoreline to a depth of 200m,
marking a submerged former shoreline, and where
an abrupt steepening indicates the edge of the conti-
nental slope.

contingency: evolutionary concept that later stages of
the evolution of any taxon are dependent on the
earlier stages in that group’s history. See historicity,
evolutionary constraint.

contingency table: arrangement of data in two or
more rows and columns in which observations are
classified according to two variables; often con-
structed prior to execution of, for example, a chi-
square test.

continuous estrus: condition in which females are
sexually receptive to males throughout the year and
can achieve conception at any time during the year.

continuous random variable: element, character or
trait described by a continuous series of infinitely
small steps; having a continuous spectrum of values
from one given extreme to the other; quantitative
rather than qualitative variation. Aka scale variable.

continuous recording: behavioral observation record-
ing rule in which all instances of a behavior are
recorded as they occurs, with the time when an event
occurred noted.

¥ continuous trait, character, or feature: physical
character that exhibits measurable and continuous
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metric gradation between two extreme population
values; in humans, such a character is stature.
Continuous traits are usually expressions of both
environmental and genetic factors, the latter being
the combined action of several loci (see polygenic).
Aka metric variation. Cf. discrete trait and discon-
tinuous variation.

continuous variation: see continuous trait.

¥ continuum: 1. gradient of relationships that fall
along an integrated line; often used in reference to a
biological continuum of all life on the planet. 2. scale
of an environmental gradient based upon changes
that occur in the physical characteristics of an eco-
logical community’s composition.

contracted burial position: common method of
placing a body in a grave during ancient interments.
The body is placed on one side with the limbs
markedly flexed and with the knees drawn up to the
chin. See burial and grave.

contraction: shortening or tensing; often in reference
to the forceful shortening of muscle cells.

contradiction and induction, method of: see
method of contradiction and induction.

contralateral: refers to a structure that is on the oppo-
site side; the contralateral structure may be working
together with its counterpart. See ipsilateral.

control: in primate sociobiology, the intervention by
one or more individuals to reduce or alter aggression
between other members of the group.

control group: in experimental design, a reference
group that provides a basis for comparison with an
experimental group. The control group is exposed
to all the conditions affecting the experimental
group, except one: the potential causative variable.

controlled use of fire: physical evidence of con-
trolled combustion found in direct association with
early humans. Many confirmed hearths are associ-
ated with the Mousterian tool tradition and later
sites; the controlled use of fire at early sites has
been systematically challenged or refuted, but see
Ambrona, Clacton-on-Sea, Ehringsdorf, Lazaret,
Makapansgat, Torralba, and Zhoukoudian.

controlling factor: any factor whose effect becomes
more pronounced or severe when populations
become more dense.

conule: eminence on the crown of a tooth that is
smaller than a cusp; secondary cusp, used synony-
mously with cuspule.

conus medullaris: caudal, tapering portion of the
spinal cord.

convection: heat exchange between an object and a
gas or liquid.

Convention on International Trade in
Endangered Species of Wild Fauna and Flora
(CITES): international organization established to

Coon, Carlton Stevens (1904-81)

help in the effort to regulate importation of threat-
ened and endangered animals and plants.
conventional behavior: any behavior by which mem-
bers of a population reveal their presence and allow
others to assess the density of the population (V. C.
Wynne-Edwards). A more elaborate form of such
behavior is referred to as an epideictic display.

convergence: 1. approaching or inclination toward a
common point. 2. in evolution, similarity not due to
descent. See convergent evolution. 3. in organisms
with stereoscopic vision, movement of the eyes to
focus simultaneously on a near object.

convergence flexion: ability of some mammals, par-
ticularly primates, to splay the five digits out and to
bend them together in a convergent manner so that
they can grasp objects.

convergent dental arcade: alveolar row in which
the molars and premolars converge towards the mid-
line and the anterior dentition as the progression
moves from back to front, forming a V-shaped arcade.
Characteristic of some early hominids and other
primates, particularly Malagasy prosimians. Cf. par-
abolic dental arcade, parallel dental arcade.

¥ convergent evolution: process of independent
evolution of structural or functional similarity in two
or more unrelated (or very distantly related) lineages
or forms owing to adaptation to similar environ-
ments, not genotypic similarity. The independent
development of flight in both birds and insects is an
example of convergent evolution. Often confused
with parallel evolution. See analogy. Cf. homoplasy.

conversion: sec gene conversion.

convolution: folding in or twisting of tissue upon
itself that results in an elevated area separated by a
depressed area or a groove on a structure’s surface,
e.g. in the primate brain. See cerebral gyri and cere-
bral sulci.

Cooley’s anemia: see thalassemia.

Coolidge effect: effect of a novel female or new set-
ting on the sexual activity of a male. A male loses
interest in a female following copulation, but can be
sexually aroused by another female or by the same
female in a different surrounding. The Coolidge
effect attributes this to the novelty of the situation, in
contrast to the sociobiological explanation, which
is that the male regains sexual interest in order to
produce offspring with an unfertilized female.

Coon, Carlton Stevens (1904-81): anthropologist,
teacher, Professor at Harvard University (1928—48);
with Hooton, Coon educated the second and third
generations of physical anthropologists in America.
President, AAPA (1961-3); Viking Fund medallist
(1951). Coon supported Weidenreich on the
Neandertal question, advocating the trellis model
of hominid evolution, and viewed humanity as com-
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coracoid process (of the scapula)

posed of deeply rooted, regionally homogenous
races, i.e. as a polytypic species. Author of The Races
of Europe (1939) and The Origin of Races (1962).

cooperation: behavioral relationship in which two or
more individuals act together for a mutually
beneficial result; most activities in human societies
presume some form of cooperation, from food
market exchanges to political activities. Most behav-
ioral biologists do not use the term cooperation for
animal activities, although in some cases, such as
baboon group hunting, this term is used. See mutu-
alism, altruism.

cooperative trait, character, or feature: behavior
that incurs a benefit to both an actor and recipient,
measured as a quantitative increase in reproductive
success. Aka cooperative act or behavior. See altruism.

coordinate caliper: sliding caliper that has a mov-
able coordinate arm attached to it for measuring
depths below or elevations above two points.

coordination: interaction within a group directed
toward a common goal; this may be done without
any leadership being exerted on the individuals in
the group (especially in nonhuman animals) or from
a central authority (especially among humans).

Cope, Edward Drinker (1840-97): US paleontologist;
known for his competitive harvesting of equid fossils
from the American Mid-west, Cope is less well known
for the Eocene primates he excavated and described;
also well-remembered for his neo-Lamarckism and the
exposition of Cope’s laws, but less so for the obscure
but important fact that he was the first scientist to use
the word evolution in the title and text of an English-
language publication (1868); later also owner—editor of
the successful journal The American Naturalist.

Copelemur (= Pelycodus) Gingerich and Simons,
1977: adapoid prosimian from the early Eocene of
North America belonging to the notharctid subfam-
ily Notharctinae; five species; poorly known.
Previously included within Pelycodus, from which
this genus may have evolved. Unfused mandibular
symphysis. Dental formula: 2.1.4.3/ 2.1.4.3; differs
from Pelycodus in that the teeth are smaller, molars
have taller crests, and the fourth lower premolars
have a well-defined metaconid; it has been sug-
gested that this primate was a specialized insecti-
vore. Body mass estimated to range from 1 to 3.5 kg
(which would not be consistent with insectivory). See
Appendix 1 for taxonomy.

Copernican revolution: change in the world view from
geocentricity to heliocentricity since the sixteenth
century; i.e. recognition that the earth revolves around
the sun, and not the reverse. See paradigm shift.

Copernicus, Nicolas (1473-1543): Polish scientist,
astronomer; promulgated the now accepted theory
of heliocentricity.

Cope’s laws or rules: nineteenth century observa-
tions by Cope 1. that a species’ survival is related to
the degree of its maintenance of generalized adapta-
tions; conversely, that specialization is maladaptive.
Akalaw of the unspecialized. 2. that phyleticlineages
tend to be founded by organisms of relatively small
size, and that successive organisms tend to increase
in size through time. This latter phenomenon is
currently thought to be explained by climatic shifts
as well as by corresponding responses of organ-
isms along a continuum from r-selected species to
K-selected species.

coppertail monkey: vernacular for Cercopithecus
ascanius.

coprolite: fossilized feces. Coprolites can provide
important information about a fossil species, such as
its diet.

coprolith: abnormal hard mess of feces.

coprology: study of animal feces.

coprophagy: ingestion of feces. In some small, herbiv-
orous mammals this can be the reingestion of their
own feces; these mammals have guts that are too
short to allow complete breakdown of cellulose by
symbionts. Such animals typically have a relatively
large cecum where symbiotic microbes break down
cellulose; this process continues as the nutrients are
reingested and begin to be absorbed at the lower end
of the small intestine. Common among voles and
rabbits; among primates only Lepilemur has been
suggested as a coprophage. Aka refection, caecotro-
phy. See caecotrophic pellets.

copulation: joining together, i.e. the sexual union of
organisms; the sex act, or intercourse; in a broader
sense, behaviors (in animals) potentially leading to
insemination and reproduction.

copulin: substance that is a metabolite of sex hor-
mones, exuded by genital skin and sebaceous glands,
and that some researchers believe acts as a powerful
pheromone and is important in initiating sexual
behavior in many mammals, including primates.

copying error: induction of a mutation during cell
division by the failure of the gene copying mecha-
nism, DNA replication. Aka copy error.

Coquerel’s dwarf lemur: vernacular for Mirza coquereli.

coracoid: crow-like; used to describe anatomical
structures that have a bird-like appearance; e.g.,
coracoid process of the scapula.

coracoid process (of the mandible): anterior pro-
jection of the ascending ramus of the mandible that
resembles a crooked little finger or beak. It serves as
a site of attachment for the temporal muscle.

coracoid process (of the scapula): anterior projec-
tion of the scapula that resembles a crooked little
finger or beak. It serves as a site of attachment for
chest and arm muscles.
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cord blood: blood obtained from the umbilical cord.

cordate: heart-shaped.

$ core: 1. mass of stone from which flakes have been
removed; sometimes a core is the relict of tool-
making, but may itself also be shaped and modified
to serve as a tool in its own right. See core tools. 2.
portion of the interior of the earth from the center to
the mantle, the source of the earth’s magnetic field.

¥ core area: that portion of a home range or territory
used most intensively by a social group of animals,
generally including the most vital resources such as
favored sleeping areas and foraging range.

core industry: set of related stone tools that consist
predominantly of cores.

core population: one or more populations of the
metapopulation that is stable in population size. Cf.
satellite area.

core tool: mass of stone from which flakes have been
removed, e.g. the Acheulean hand-ax (probably a
core from which flakes were removed as needed), and
the Levallois core.

Cori disease: glycogen storage disease (III).

corium: portion of skin underneath the epidermis.
The corium is the part of the skin that is chemically
treated during the tanning process. Aka dermis.

cormic index: ratio of sitting height to stature; sitting
height divided by total height and multiplied by 100.
This index exhibits population variation, being high-
est in Africans and African-derived populations,
intermediate in Europeans, western and southern
Asians, and lowest among Far Eastern populations
and American Indians. Used especially in human
engineering for spatial utilization designs and cloth-
ing. See brachycormic, metriocranic, macrocormic.
Cf. Manouvrier’s index.

cornea: transparent anterior portion of the fibrous
surface of the eye.

corneum: see stratum corneum epidermis and stra-
tum corneum unguis.

cornification: see keratinization.

cornu: hornlike projection.

corona radiata: cells that surround the zona pellucida
of the secondary oocyte.

coronal: pertaining to a crown, garland or wreath.

¥ coronal plane: anatomical plane that divides a
body into anterior and posterior halves, parallel to
the coronal suture. Aka frontal plane.

f coronal suture: articulation between the frontal
bone and the parietal bones.

coronary circulation: in reference to the blood vessels
that supply and drain the heart.

coronoid: beak-like; e.g. coronoid process of the
mandibular ramus.

coronoid fossa (of the humerus): depression on
the anterior side of the distal end of the humerus,
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above the trochlea, that receives the ulnar coronoid
process when the elbow is flexed.

coronoid process: 1. generally, in reference to the
anterior branch of the mandibular ramus that serves
as a site of attachment for chewing muscles. 2. infe-
rior and anterior portion of the trochlear notch of
the ulna that fits into the coronoid fossa of the
humerus when the elbow is flexed.

coronolateral sulcus: in the brain, a groove running
longitudinally along the lateral side of the cortex;
found typically in many prosimians.

corpora quadrigemina: structure in the dorsal por-
tion of the mid-brain concerned with visual and
auditory reflexes. Four paired bilateral eleva-
tions constitute the superior colliculi (superior
pair concerned with visual reflexes) and the inferior
colliculi (inferior pair concerned with auditory
reflexes).

corporeal: of or pertaining to the body.

corpulence: fatness; fleshiness.

corpus: body, e.g. corpus callosum of the primate
brain.

corpus callosum: thick collection of nerve fibers that
connects the two cerebral hemispheres; consists of
white matter.

corpus luteum: mass of yellowish glandular tissue
remaining at the site of an erupted follicle after
ovulation; source of the hormone progesterone but
degenerates if no implantation occurs.

corpus luteum hormone: see progesterone.

corpuscle: 1. small body or mass. 2. a cell capable of
moving freely in the body. 3. an encapsulated sensory
end organ, such as a Pacian corpuscle.

correlated progression: proposal that traits are
interrelated, that character complexes evolve interac-
tively, and thus that certain evolutionary changes ina
phenotype cannot be realized until others have
occurred.

correlation: mutual relation of two or more things or
parts. In statistics, an association between the depend-
ent variable(s) and the independent variable(s).

correlation coefficient (): in statistics, an indicator of
the strength of an association between the depend-
ent variable and the independent variable(s); the
value of r can range from —1to + 1.

corridor: connection between land masses or one
defined by geological terrain and through which
organisms may disperse or migrate, as in the ice-free
corridor in North America during the late Pleistocene.

cortex: 1. outer layer of an organ or structure; cortical.
2. in the cerebrum of the human brain, the highly
convoluted expansion of the neopallium, the gray
matter that contains centers of consciousness and
rational thought. 3. the outer rind of a cobble or core
possessing the ancient patina or weathering surface;



cotwin control study

one of the diagnostic features that archaeologists use
to distinguish a stone tool from a naturally occurring
geofact.

cortical asymmetry: nonidentical left and right hemi-
spheres of the brain. Cortical asymmetry is typical of
humans and, to some extent, the great apes. In fossil
endocasts, a pronounced left-occipital-right-frontal
petalia pattern is considered indicative of the
asymmetry peculiar to the hominids. See brain
lateralization.

cortical bone: see compact bone.

cortical bone thickness: measurement of the layer
of compact bone, usually in long bones. Cortical
bone thickness varies within the same bone (e.g. lat-
eral vs. medial sides) and reflects such factors as
weight-bearing and stress on the bone due to size
and force of muscles.

corticoid: see glucocorticoid.

cortical evolution: see radial unit model of cortical
evolution.

cortisone: a natural glucocorticoid that is metaboli-
cally convertable to cortisol. The human adrenal
cortex secretes only minute amounts; most that is
found in peripheral plasma is formed from cortisol
by a reversible reaction. Cortisone functions to regu-
late carbohydrates during the conversion of fat, pro-
tein, and lactate into glucose, primarily in the liver
(gluconeogenesis).

cosmic teleology: belief that the universe (and its
components) is directed toward a final objective or
goal, such as perfection.

cosmid: large cloning vector consisting of a plasmid
with sequences that allow packaging in a lambda
phage head; used for cloning large DNA segments to
be amplified and sequenced.

cosmogenic radionuclide dating: absolute radio-
metric dating technique based on the fact that
unstable molecules are constantly produced in
quartz crystals located on the earth’s surface by
exposure to atmospheric cosmic rays; if the quartz is
suddenly buried at depths greater than 20m this
production ceases. Useful molecules produced in
this way include 2°Al (aluminum-26) and *°Be (beryl-
lium-10) with known rates of decay.

cosmogony: any society’s belief about the beginnings
and the composition of the world or universe, and
that contains a local variant of a creation myth.

¥ cosmology: 1. in physical science, study or scheme
of the origin and general structure of the universe,
including its elements and laws, and especially the
properties of space, time, causality, freedom, and
meaning. 2. see cosmogony.

cosmopolitan medicine: ethnomedical system that
holds to an organic, germ theory of disease, that
stresses the values of technology and control over the

environment, and employs healers aligned in hierar-
chical tiers. Aka Western medicine.

cost: potential loss of fitness to an individual associ-
ated with any particular behavior. See cost-benefit
analysis. Cf. benefit.

costa, costae: scerib.

cost-benefit analysis: approach used in behavioral
ecology in which behavior is examined based on the
net potential loss (cost) or potential gain (benefit)
associated with any particular behavior, and that
affects inclusive fitness.

cost of selection: number of genetic deaths (i.e. non-
replication of the predominant allele by homozy-
gotes or heterozygotes for the allele) required to
change an allele frequency from o.0 to near 1.0. It is
estimated that this requires deaths that equal about
30 times the size of the population, assuming that
population size is stable. This can happen quickly if
only a very few loci are involved, or more slowly for a
larger number of loci. Aka cumulative substitutional
load. Cf. Muller’s ratchet.

costal cartilage: cartilage associated with the ribs.

costotransverse: between the left and right ribs of
the body.

Cot value: parameter used to measure renaturation of
DNA, given as the original concentration of DNA X
time. Cot + is the Cot required to proceed to half
completion of the reaction; highly repetitive DNA
sequences renature at low Cot values, whereas
unique sequences renature at high Cot values.

coterie: 1. male, several females, and their offspring.
2. group of animals that defend a territory against
outside groups.

cotransduction: simultaneous activation of two or
more genes, usually when the activated sequence
contains two or more genes.

Cottevieille-Giraudet theory, the: proposal in 1928
by R. Cottevieille-Giraudet that at least some peoples
later identified as Native Americans may have origi-
nated in Europe, rather than solely by a Bering Strait
or other western point of entry. Specifically, he
reaffirmed the earlier observations by Hamy,
Quatrefages, G. Saint-Hilaire and Deniker that there
are resemblances between members of the tribes
of northeastern America and Upper Paleolithic
Europeans such as Cro-Magnon. This hypothesis has
recently been revived; see Solutrean-Clovis similar-
ity hypothesis and haplotype X.

cottontop tamarin: vernacular for Saguinus oedipus.

cotwin: one of a pair of twins; used to distinguish indi-
vidual twin pairs from many such pairs, especially
during a research study.

cotwin control study: administration of different treat-
ments to identical twins to study the effects on devel-
opment while controlling for genetic background.
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cotyloid: see scaphoid.

cotype: former term for each specimen in a series,
in the absence of a formally designated holotype;
syntype.

counterselection: arguably, any maladaptive event,
such as war, that culls those vigorous and healthy
individuals who would have reproduced.

counteracting selection: operation of selection pres-
sures on two or more levels of organization, e.g. on the
individual, family and population, in such a way that
certain genes are favored at one level but disfavored at
another; aka antagonistic selection. Cf. reinforcing
selection.

countershading: pelage pattern in mammals in
which the ventral surface of the body and the insides
of thelegs are pale, while the back is dark. The back is
usually in light and if the undersides were the same
color they would be seen as darker; by counter-
shading, the mammal form is obscured and less con-
spicuous. This pattern is almost universal among
mammals (including primates).

coup-de-poing: simply flaked, triangular stone tool,
one of the earliest formal instruments; probably used
for a variety of purposes. Aka hand-ax (or hand axe),
fist ax, Beil, Faust Keil.

coupling linkage: in a dihybrid cross, the presence of
both dominant alleles on one chromosome, and the
presence of both recessing alleles on the other, e.g.
AB/ab. Cf. repulsion linkage.

courtship: patterns of behavior that signal intention
or initiate mating; not all such behavior results in
copulation. Courtship functions to bring the sexes
together in those species that are noyau, relaxes the
inclination to attack or flee, synchronizes both part-
ners for mating, and prevents interspecific breeding.
Aka courtship ritual.

cousin: child of an aunt or uncle; a kinship term that
identifies a genealogical or adopted degree of rela-
tionship in a nuclear family or extended family. See
father, mother, brother, sister, uncle, aunt.

covariance: expected value of the product of the devi-
ations of two random variables from their respective
means.

covariation: any systematic relationship between
variables.

covarions: codons that could change an amino acid
during transcription of mRNA without a serious
deleterious effect, owing either to the redundancy
of the genetic code or to the functional similarity of
the two amino acids. See neutral theory of molecu-
lar evolution. Cf. varion.

covering laws: explanation of a phenomenon as a par-
ticular example of an existing law that ‘covers’ similar
phenomena. A covering law suggests an outcome or a
particular relationship between two sets of evidence,

cranial cavity

especially as described by Carl Hempel in Aspects of
Scientific Explanation (1965).

covolo: small rockshelter.

Cowper’s glands: see bulbourethral glands.

¥ coxal bone: one of a pair of bones that form half the
pelvic girdle; this bone is composed of three bones,
the ilium, ischium, and pubis, that fuse into the
single coxal bone. Previously referred to as the
innominate, now considered to be an incorrect usage.

coxal joint: ball-and-socket joint formed between the
femur and the acetabulum of the coxal bone. This
articulation permits flexion, extension, adduction,
abduction, and circumduction of the leg.

CpG doublet: adjacent sequence of cytosine and gua-
nine nucleotides along a sugar-phosphate backbone,
reading from the 5’ toward the 3’ end of DNA. A series
of such doublets is called a CpG island; because of
the base pairing rule, the islands form a short palin-
drome and are often sites of DNA methylation (at
cytocine): 5'...CpG CpG...3' 3'...GpC GpC...5'.

CpG island: ‘CG-rich’ regions of a genome; portions of
a genome that contain more than 55% cytosine and
guanine that in over 60% of cases indicate the 5’ end
of a gene. See CpG doublet.

crab-eating macaque: vernacular for Macaca fascic-
ularis.

cradle board head: sce plano-occipitaly.

t cranial: helmetlike; pertaining to that portion of the
skull that encloses the brain, i.e. the cranium.

cranial amulet: charm made from the trepanned por-
tion of a human cranium, and usually believed to
have certain magical properties.

cranial base: see basicranium.

cranial base flatness index: ratio that provides for a
comparison of cranial vault heights; basion—porion
height divided by basion-bregma height and multi-
plied by 100. This index identifies low cranial vaults
(ratios around 13.70) and high cranial vaults (ratios
around 18.40).

cranial breadth-height index: ratio of cranial height
to cranial width; cranial height divided by maximum
cranial breadth multiplied by 100. Aka height—
breadth index. See tapeinocranic, metriocranic,
acrocranic.

} cranial capacity: estimate of the volume of the
brain case, usually measured directly by determining
the endocranial volume; an approximation of brain
mass. See cubic centimeter and endocranial
volume.

cranial-caudal gradient: developmental condition
in which the head is larger than the tail in immature
individuals; seen in most organisms, including
humans.

cranial cavity: hollow space surrounded by the bones
of the cranium. In life this area contains the brain;
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creatine

thus, it is possible to obtain a volumetric measure-
ment of the brain in a nonliving individual.

cranial deformation: artificial remodeling of the
shape of the infant cranium, often due to uninten-
tional cultural factors such as cradle boards, or carry-
ing straps, or to intentional modification by binding
the head with tight wrappings or other methods that
apply pressure to the area that is being deformed.
Known from every continent except Australia. Cf.
dental mutilation and natural cranial deformation.

cranial fossa: one of three depressions in the floor of
the cranium. The anterior cranial fossa lies above the
orbits and is composed of portions of the ethmoid,
sphenoid, and frontal bones; in life it receives the
frontal lobe of the brain. The middle cranial fossa is
located behind the orbits and is composed of parts
of the sphenoid and temporal bones; it houses the
temporal lobe of the brain. The posterior cranial
fossa is the largest and deepest fossa and extends
from the dorsum sella of the sphenoid to the floor of
the occipital bone. It is also composed of parts of the
temporal and parietal bones. In life it receives the
occipital lobe and cerebellum of the brain; the fora-
men magnum, which transits the spinal cord, is also
in this fossa. Plural: cranial fossae.

cranial height (ba-b): craniometric measurement; dis-
tance from the basion to the bregma as measured
with sliding calipers. Aka cranial vault height. See
Appendix 7 for an illustration of the anatomical
landmarks used.

cranial index: ratio of cranial width to cranial length;
maximum cranial breadth divided by maximum
cranial length multiplied by 100. See dolichocranic,
mesocranic, brachycranic, hyperbrachycranic.

cranial landmark: see craniometric landmark.

cranial length-height index: ratio of cranial height
to cranial length; cranial height divided by maxi-
mum cranial length multiplied by 100. This index is
applied to skeletal populations. Aka height-length
index. See chamaecranic, orthocranic, hypsicranic.

cranial module: index that provides a numerical
assessment for the size of a skull; cranial length +
cranial height + cranial breadth divided by 3.

cranial suture closure: pertaining to the contact and
fusion of the articulations (sutures) of the skull that
begins in early childhood. Degree of cranial suture
closure is used for age estimation in archaeological
populations.

cranial vault: arched portion of the cranium; the
calotte.

craniofacial evolution: changes in the proportions of
the face to the rest of the skull over evolutionary time
in a phylogenetic line.

craniofacial growth: growth in the skeletal elements
of the face and skull.

craniology: science dealing with variation in shape,
size and proportion of the skull, especially among
Homo sapiens. Historically, particularly in the
nineteenth century, craniology was used to compare
different human populations, especially in terms of
cranial capacity, and by inference, intelligence.

craniometric: pertaining to the measurement of the
human cranium. See craniometry.

craniometric landmark: feature found consistently
on skulls that is used as a reference point for meas-
urements of the skull. Craniometric landmarks were
developed for use on modern human skulls, but
many can be applied to fossil species and other pri-
mates; however, not all of the landmarks developed
for modern humans are present on earlier hominid
species. Sometimes referred to as anthropometric
landmark. See Appendix 7.

craniometric measurements: standard measures of
the cranium. Some 282 or more measures have been
defined, and atleast 108 indices have been created. Cf.
osteometric measurements.

craniometry: field of study that performs measure-
ments on the human skull. See craniometric land-
mark.

craniophor: scaffold-like instrument used to hold a
skull in any desired position as it is studied.

craniorhachischisis: congenital condition in which
there is incomplete closure of the skull and vertebral
column.

cranioscopy: archaic; older term for craniometry. See
anthropometry.

¥ cranium: inconsistently applied term whose varia-
tions include: 1. portion of the skull that includes
the bones that surround the brain case; this is
referred to as the neurocranium by some. 2. skull
without the mandible or hyoid; the term skull is
often used interchangeably with cranium. 3. as
sometimes used in comparative anatomy (including
primate comparative anatomy), the skull which is
composed of a neurocranium, basicranium, and
splanchnocranium; i.e. this approach defines the
cranium as the skull. Plural: crania. Aka brain case.
Cf. calvaria.

Craseops sylvestris Stock, 1934: archaic mammal
of the late Eocene of the Rocky Mountain region of
North America, belonging to the plesiadapiform
family Microsyopidae; monotypic; some authori-
ties assign this genus to the order Insectivora. Dental
formula uncertain. Estimated body mass around
2kg. See Appendix 1 for taxonomy.

crash: to collapse or fall suddenly; see population
crash.

created types: sce fixity of species and polygenesis.

creatine: nitrogenous compound found primarily in
muscle tissue; see creatinine. Aka creatin.
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creatinine: compound originating primarily in
muscle tissue, a waste product derived from creatine
metabolism and excreted in urine.

creatinine coefficient: ratio of creatinine to body
mass during a 24 h period, used to estimate obesity.

creation myth: story of the beginning of the world
and the creation of the first of one’s own people. All
cultures have ethnocentric creation myths that are
strongly believed and thought to be mutually exclu-
sive. See cosmogony and ethnocentrism.

creation science (CS): sce scientific creationism.

Creationism: idea that the earth and its inhabitants
came about literally as described in the first chapter
of Genesis in the Bible, in six natural days. Scientists
who have been strong supporters included Voltaire
and Linnaeus. Aka fundamentalism.

creative evolution: modified view of evolution in
which the French philosopher Henri Bergson pro-
posed an elan vital that provided for progressive
evolution and was thus a blend of natural selection
and a teleological element that explicitly provided
for religion.

crenulation: wrinkled appearance (secondary folding)
of enamel on the occlusal surface of the teeth of
some species of mammal; consistently found in
molar teeth of the modern orangutan (Pongo pyg-
maeus); also known from australopithecine and
pithecanthropine teeth. Aka enamel wrinkling.

¥ crepuscular: describes an activity cycle in which an
animal is active during the periods of low light, i.e.
twilight and dawn.

crescent: crescent-shaped bifacially flaked stone tool
generally restricted to the American Paleo-Indian
period and usually found near extinct Pleistocene
lakeshores. Such tools may have been used for hunt-
ing large shorebirds.

Creswellian: late Paleolithic tool industry of Britain
that existed from 12 0oo to 80ooo BP. Characterized by
blades, awls, shouldered points, and uniserial and
biserial harpoon points.

crest: 1. ridge or prominent feature, such as a ridge of
tissue or tuft of hair. 2. osteologic landmark thatis a
thickened, ridgelike projection of bone for the
attachment of muscle, e.g. sagittal crest. Cf. sagittal
ridge. 3. any design, decoration, or identifying
mark.

crested gibbon: vernacular for Hylobates concolor.

crested mangabey: vernacular for Cercocebus
galeritus.

Cretaceous period: most recent period of the
Mesozoic era, lasting from approximately 136 to
about 65 mya; characterized by final rifting between
South America and Africa; a mass extinction event
defines the terminal Cretaceous. Fossil plants include
ancestors to the Angiosperms; dinosaurs are the

cribra orbitale

dominant terrestrial animal, and birdlike fossils are
also found in this period.

¥ Cretaceous-Tertiary boundary (K/T): in geology,
the boundary between the strata of the Mesozoic
era (the Age of Reptiles) and those of the later
Cenozoic era (the Age of Mammals); this boundary
is dated to approximately 65mya. See chicxulub
structure.

cretinism: mental and growth retardation in infants
resulting from iodine deficiency in the mother
during pregnancy, or deficiency of thyroid hormones
in other cases. Hereditary cretinism is accompanied
by goiter and deafness, and can be caused by any of
several autosomal recessive genes.

Creutzfeldt-Jakob disease or syndrome, familial
(fCJD): in humans, a slow but fatal heritable degen-
erative disease of brain tissue caused by two simulta-
neous conditions: mutation from aspartic acid to
asparagine at position 178 in the prion protein, and
methionine homozygosity at position 129. A related
heritable condition, familial fatal insomnia (FFI),
like CJD, is caused by valine homozygosity at posi-
tion 129. See Creutzfeldt-Jakob disease, new vari-
ant.

Creutzfeldt-Jakob disease, new variant (nvCJD):
fatal degenerative disease of the human brain, spo-
radic and nonfamilial, now recognized as one of
the transmissible spongiform encephalopathies
(TSEs). In March 1996 a new variant of CJD in Great
Britain was linked to exposure through the consump-
tion of beef infected with bovine spongiform
encephalopathy, or ‘mad cow disease’. About 85% of
all CJD cases are now recognized as nvCJD and are
associated with methionine homozygosity in the
prion protein. See Creutzfeldt-Jakob disease,
familial, and Creutzfeldt-Jakob disease, sporadic.

Creutzfeldt-Jakob disease, sporadic (sCJD): occur-
rences of symptoms of CJD in an isolated patient with
no family history of fCJD, nor history of living or trav-
eling in a region where it might be transmitted as
nvCJD. sCJD is associated with valine homozygosity
at position 129 of the prion protein.

cribiform plate: region of the ethmoid bone on either
side of the crista galli that connects the two lateral
masses; it forms a portion of the roof of the nasal
cavity and contains the olfactory foramina through
which olfactory nerves pass.

cribra orbitale: pathological condition in which lami-
nar bone in the orbital roof becomes porous; this
results in an increase of cancellous bone and an
increase in thickness of the orbital plate; the spaces
within the cancellous bone are filled by a net of vas-
cular tissue from the diploe to the region of the orbit.
Aka usura orbitae, hyperostosis spongiosa orbitae,
cribra orbitalia.
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cross-agglutination test

Cricetinae: hamsters; subfamily of the rodent family
Muridae (the largest mammalian family, with 1336
species). Distributed in Europe and central and
western Asia. Given family status by some authors and
in historical texts. Cricetinines are important index
animals used by primate evolutionary biologists.

Crick, Francis Henry Compton (1916—2004): molec-
ular biologist at the Cavendish Laboratory in
Cambridge; Nobel laureate. In 1953, working
with James Watson and using data collected by
R. Franklin and M. Wilkins, Crick deduced the struc-
ture of DNA, and participated in subsequent efforts
to determine the genetic code. Late in his career,
Crick was president emeritus of the Salk Institute for
Biological Studies, favored an extraterrestrial origin
for life on earth, and sought the neuroscientific basis
of consciousness.

cri-du-chat syndrome: congenital syndrome marked
by profound physical deformity (low-set ears, facial
disproportion, microcephaly, wide-set eyes), pro-
found mental retardation, and a shrill vocalization in
infancy that sounds like a cat’s cry. Cause is a deletion
in chromosome 5. Most affected individuals are
aborted spontaneously or die in the first year of life,
but some live into adulthood. Aka cat’s cry syndrome,
sp-syndrome.

criss-cross inheritance: the transmission of sex-
linked traits from a parent of one sex to progeny of
the opposite sex.

crista: 1. the folded, inner membranes of a mitochon-
drion that contain the molecules engaged in energy
formation. 2. crest or ridge present on the occlusal
surface of an upper tooth. This term frequently has
an additional descriptive name added to it, as in
entocrista. Cf. cristid.

crista galli: superior portion of the ethmoid bone,
which anchors membranes that enclose the brain.

crista obliqua: enamel crest on the upper molars of
hominoids that bridges the protocone and meta-
cone.

crista orbitalia: condition resulting from iron-
deficiency anemia, which manifests as a thinning of
the outer table of bone, exposing the porotic bone
underneath; evidence of paleonutritional stress in
prehistoric skeletons. See paleonutrition and porotic
hyperostosis.

cristid: crest or ridge present on the occlusal surface
of an lower tooth. This term frequently has an addi-
tional descriptive name added to it, as in entocristid.
Cf. crista.

cristid obliqua: ridge of enamel on the lower molars
running obliquely from the hypoconid to the back of
the trigonid.

cristodont: condition found in teeth with distinct
crests on the crown.

criterion: standard upon which a decision may be made.

criterion variable (g): See dependent variable.

critical function: trait that is absolutely necessary for
the continued survival of an organism during a
season or a short period of time, even though this
feature is not necessary the majority of time, such as
the specialized dentition of a facultative gummivore
that may eat gums for only a few weeks or months
out of the year.

critical period: 1. time during development of an
organism when a system is most readily influenced
by environmental factors. 2. time when the embryo is
most susceptible to the effects of teratogenis; in
humans, developmental weeks 2—-9; aka sensitive
developmental period. 3. see sensitive phase of
behavioral development.

critical value: in statistics, the value of the statistic
that marks the edge of the region(s) of rejection in
hypothesis testing; for example, that value of a x2, z,
t, or F statistic that occurs with a relative frequency of
alpha or less when a null hypothesis is true.

CRL: abbreviation for crown-rump length.

Crohn disease: see inflammatory bowel disease.

¥ Cro-Magnon: archaeological site found in 1868 in
the Vézeére Valley near Les Eyzies, Dordogne, France,
dated to 30-25kya (Wiirm glaciation) that contains
artifacts of an ‘evolved’ Aurignacian tool industry as
well as ivory pendants and worked antlers and shells.
Hominid remains include five to eight deliberate
burials with extensive sexual dimorphism; all attrib-
uted to Homo sapiens. One specimen, the ‘old man’
of Cro-Magnon (‘Le vieillard’), has a cranium with a
dolichopentagonal form and a cranial capacity of
>1600 cm?, and was afflicted with actinomycosis.

¥ Cro-Magnons: AMH peoples that occupied Central
Europe 36-10kya and were contemporary with the
Neandertals from 36 to 29kya (or perhaps even as
recent as 24kya). The Cro-Magnons were slightly
more robust than contemporary Europeans, but oth-
erwise identical in morphology. They possessed the
Aurignacian and subsequent tool traditions; in addi-
tion to delicate stone tools, they modified and incised
antlers, bone and shells, and were the people respon-
sible for the cave art found at Lascaux and many
other sites.

Cromerian: 1. early Pleistocene flake industry that is
found in the Cromer Forest region of eastern
England. 2. Lower Pleistocene interglacial period
between the Giinz and Mindel.

cross: bring together genetic material from different
genotypes in order to achieve genetic recombina-
tion. Aka hybridize; see hybridization.

cross-agglutination test: 1. technique employed in
blood typing in which erythrocytes from an
unknown donor are mixed with sera of known types

126



in order to determine the blood type of the unknown
sample. 2. any test employing a similar procedure.
Aka cross-matching.

cross-cousin: a child either of one’s mother’s brother
or of one’s father’s sister. Cf. parallel cousin.

cross-cutting relationships: in geology, a series of
principles first drawn by Steno concerning the means
by which geological strata that have been interrupted
by erosion or faulting may be reconstructed; further,
that the younger layers may be deduced by examina-
tion of such events. See superposition of strata.

cross dating: relative dating technique whereby an
artifact(s) or physical trait(s) found in one cultural
context of known age is used to date a second or other
cultures that possess the same artifact(s) or trait(s).

cross infection: transfer of a pathogen between mem-
bers of the same species.

cross-resistance: acquired immunity against a
pathogen because of an infection by a closely related
organism.

cross striation: daily increase of enamel during tooth
formation.

crossbite: malocclusion of teeth so that a mandibular
tooth is not making contact with its opposite
number in the maxilla.

crossbreed: 1. hybrid. 2. to produce a hybrid by the
mating of animals or plants of different breeds or
varieties, hybridize.

¥ crossing over: exchange of genetic material by
breakage and rejoining between synapsed homolo-
gous chromosomes during prophase of meiosis I; in
certain diploid organisms, events during meiosis
leading to reciprocal exchange between homologous
linkage groups (chromatids), resulting in recombi-
nation; structurally, the synapsis and chiasma of the
arms of paired chromatids which have been con-
tributed by a mother and a father; but see sister chro-
matid exchange. In some species only one sex exhibits
crossing over (e.g. females in Drosophila); in humans,
the recombination rate is higher in females than in
males. Occurs very rarely during mitosis, as well.

crossopterygian: vernacular for an ancient subclass
of Osteichthyes (bony fishes) composed of the pre-
dominantly fresh-water lobe-finned fishes. Until
recently this group was considered to be the progen-
itor of the terrestrial tetrapods; that proposal is now
disputed both on molecular and morphological
grounds. The only living member of this group is the
coelacanth, Latimeria.

crossover strand: one of two homologous chromatid
arms that exchange genetic material between chromo-
somes during meiosis when in a state of synapsis.

crossover suppression: event (or outcome) in which
surviving haplotypes tend to be similar because
recombinants are eliminated when crossing over

crown stream

occurs an odd number of times (1, 3, 5, . . ., etc.) within
the limits of a polymorphic inversion.

Cross River gorilla: see Gorilla gorilla.

cross-sectional research (or study): measuring
different individuals grouped by age and sex, and
sometimes other characteristics, i.e. the individual is
measured only once, as in a cross-sectional growth
study. Cf. longitudinal research.

cross-species genomic comparison(s): any
method that compares gene-based elements among
several distantly (usually) related species, e.g. DNA
hybridization. Cf. phylogenetic shadowing.

crosstabulation: in statistics, the methodological
display in a tabular chart or data matrix of the value-
by-value comparison of two discrete variables, the
purpose of which is to suggest nonrandom relation-
ships. Aka crosstab.

Crouzelia Ginsburg
Plesiopliopithecus.

crown: 1. that part of a tooth above the gum line. 2.
term sometimes used for the top of the cranium.

crown breadth: dental measurement pertaining to
the transverse diameter of a tooth; maximum bucco-
lingual width. Aka buccolingual breadth or diameter.

crown group: all taxa descended from a major clado-
genetic event, and characterized by that clade’s
synapomorphy.

crown height: dental measurement; distance from the
tooth neck to the cusp apex on single-cusped teeth;
on multiple-cusped teeth variations in measurement
include taking a mid-point between cusps or obtain-
ing a mean for all cusp apices.

crown index: crown breadth divided by crown
length multiplied by 100; (B/L) X 100, where B =
crown breadth, L = crown length.

crown length: dental measurement; distance between
the points of contact with the teeth anterior (mesial)
and posterior (distal) to a tooth; maximum mesiodis-
tal length. This measurement is particularly sensitive
to dental wear. Aka mesiodistal diameter or length.

crown module: dental index; crown breadth plus
crown length divided by two; (B + L)/2, where B =
crown breadth, L = crown length.

crown-rump length (CRL): 1. distance from the vertex
of the skull to the rump (buttocks) of an embryo; the
primary estimate of the size of an embryo, used to
estimate fertilization age. 2. measurement of sitting
height (i.e. length) in children between two and three
years of age when the child is lying down, on either a
recumbent-length board or table, or a stadiometer;
the measurement is made from the vertex of the
head to the base of the sacrum.

crown stream: in humans, the stream of hair that
begins at the crown of the forehead. Cf. glabellar
stream.

and Mein, 1980: sece
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cultural animal

crowned guenon: vernacular for Cercopithecus
pogonias.

crowned lemur: vernacular for Eulemur (= Lemur)
coronatus.

C-R-S triangle: conceptual triad of ecological strate-
gies where extreme adaptations are C-strategists,
R-strategists, and S-strategists.

cruciate: crosslike in shape.

crude vital rate: demographic index expressing the
ratio between the number of events (such as births,
deaths, or migrations) relative to the entire popula-
tion sampled at mid-year.

crural index: ratio of the length of the lower leg (the
tibia) divided by the length of the thigh (the femur),
x 100. The crural index is correlated with body build
in modern humans: low index (<80) indicates adap-
tation to cold climates, whereas a high index (>85) is
found among peoples who live in tropical regions.
See Allen’s rule.

crust: outermost layer of the earth with a depth of
5-75km, and occupying less than 1% of the earth’s
volume. See continental crust.

cryogenic soil modification: seasonal processes that
modify soil in very cold climates (and potentially
displace artifacts in archaeological sites); examples
include cryopedogenesis, cryoturbation (alternation
of freezing and thawing), frost cracking, solifluction,
thermal cracking, and patterned ground formation.

cryopedogenesis: in an archaeological site, the sum
of all processes occurring in cryogenic soils, including
compaction (desiccation), displacement (alignment,
rotation, sorting, inclusions), and pore formation.
Cryopedogenic processes are slow; decomposition is
retarded and organic matter is accumulated. See
cryogenic soil modification.

cryopreservation: maintenance of cells, tissues,
embryos or seeds at ultralow temperature, i.e.
below —100°C.

cryoturbation: frost churning in an archaeological
site; mixing of soil due to freezing and thawing, and
results in the disruption of horizons, displacement of
soil material, the incorporation of organic matter
into lower horizons, and the orientation of stones in
the soil profile. See cryogenic soil modification.

crypsis: concealment; see cryptic.

Cryptadapis tertius Godinot, 1984: adapoid primate
from the late Eocene of Europe, belonging to the sub-
family Adapinae; monotypic. Body mass estimated
at 2.5 kg. See Appendix 1 for taxonomy.

cryptic: hidden, secretive; sequestered.

cryptic donor or acceptor: sequence within an
intron that can serve as a splice donor or acceptor if
the usual site is disrupted by mutation.

cryptic ovulation: see concealed ovulation.

cryptic polymorphism: genetic variation controlled

by a recessive allele such that the genotypes have
indistinguishable phenotypes.

cryptocrystalline siliceous rock (CCS): sedimentary
material composed primarily of silica crystals,
formed in tabular bands in geological strata, as
fillings in cavities between other rocks (see breccia)
or as nodules in chalk or limestone. Among the most
common utilized for making stone tools are flint,
chert, jasper, agate, and chalcedony.

cryptogenic: of indeterminate descent; said of a fossil
that cannot be related to those in older strata using a
current sample.

cryptohybrid: hybrid possessing an unexpected phe-
notype.

C-strategist: competitive species, characterized by
large body size, rapid growth, long life span, efficient
dispersal, and minimal parental investment. See
C-R-S triangle of ecological strategies.

C-terminus: that end of a polypeptide or protein
which has a free carboxyl group.

Cuban monkey: vernacular for the recently extinct
platyrrhine species Paralouatta varonae.

cubic centimeter (cms3, cc): metric unit, the volume of
a cube with sides 1 cm long; 1 cm3 of water is a milli-
liter. One cubic centimeter is a physical volume about
the size of a small pea, often used when estimating
the volume of an organ, such as the volume of the
brain. See endocranial volume.

cubitus, cubital: pertaining to the elbow; for example,
the median cubital vein drains the region of the elbow.

cuboid: 1. cube-like. 2. lateral bone in the distal row of
tarsal bones of the primate hind paw. 3. an alternative
name for the triquetral bone of the primate carpus.

cuckoldry: 1. refers to the mating of the female in a
one-male unit copulating with an outside male; this
type of mating is sometimes referred to as sneaking
because it takes place out of the sight of the bonded
male. This can potentially lower the fitness of the
cuckolded male. 2. investment of a male parent in
offspring that are not his own.

cue: signal or indicator, such as light cues that indicate
changing periods of daylight.

Cueva Mayor: sce Atapuerca.

cull: to choose or select, especially something set aside
as inferior; to reduce the number of organisms in a
population by elimination of selected individuals.
See domestic selection.

cultivar: artificial variety